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TO MY FATHER, 
WILLIAM K. FOLTZ, M D: 
WHOSE TEACHINGS AND ADVICE 
HAVE BEEN OF INESTIMABLE VALUE TO ME IN MY LIFE WORK, 


THIS VOLUME IS 


AFFECTIONATELY DEDICATED Re 


PREFACE. 


Not that there is a dearth of works on the eye, but be- 
cause, almost without exception, little attention is given to 
internal medication in the treatment of eye diseases, has 
this book been written. ‘The beginner is too often dis- 
couraged in referring to works on the eye, in finding that 
restoratives, tonics, anti-syphilitics, and anti-rheumatics, 
constitute nearly. the entire range of constitutional treat- 
ment. ‘That drug action is the same in ocular ees as in 
other organs is unquestionable, but this fact is @pBred, as a 


rule, and the local application of remedies ne is usually 
dwelt upon tothe exclusion of other ly as important 
measures. While the specialist in ractice relies upon 


constitutional treatment in the nifjority of his cases, when 
writing a work for students On: general practitioner, 
the importance of such me G,. appears to be forgotten or 
accepted as being fami 

It has therefore hehe purpose of the writer to give as 
explicit wees clectic internal medication as possible, 
along the line x Specific medication,’’ and, it may be added 
that ‘‘st AN diagnosis’’ is as important here as it can 
possib AN 


im it than the eye. 
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n any disease. No organ of the body is more 
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PREFACE, 


Credit to others has been freely given, but the names of 
all contributing to this field would include nearly the entire 
medical profession. ‘The list of books referred to, are those 
used the most freely. Besides the special journals devoted 
to this subject, the writer is indebted to numerous other 
authors and medical journals which have not been mentioned, 

The writer wishes especially to thank Professor John Uri 
Lloyd for suggestions regarding nomenclature, and for read- 
ing the manuscript; W. B. Saunders of Philadelphia for 
numerous cuts; also Lea Brothers & Co., Wm. Wood & 
Co., P. Blakiston, Son & Co., Boericke & Tafel, and Franz 
Deuticke, of Vienna, forthe use of illustrations ; Standard 
Optical Co., of Cincinnati, for cuts of ophthalmological in- 
struments, test-types, etc., Max Wocher & Son for cuts of 
eye instruments and the ophthalmoscope. 

In this line of work, asin general practice, the best re- 
sults can be obtained only by the use of the ra ie The 

1 


writer uses the ‘‘specific medicines,’’ andy ss otherwise 


specified these are understood through he text. 
Perfection is not claimed for this oe The author offers 
it as based on the practical ex cere of years in the field 
covered by the work. O 
KENT. O; FOLTZ, M: D. 
CINCINNATI, O., Sep iter, 1900, 
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INTRODUCTION, 


OR the purpose of studying the action of drugs on the 
tissues of the eye, it is important that a full understand- 
ing of the character of the structures should be borne in 
mind. Ifadrug seems to possess an affinity for a certain 
class of tissues, it is to be expected that we will find other 
structures having the same embryological origin, similarly 
influenced by this same drug. All the tissues and organs of 
the body are developed from three primary germ layers, viz., 
ectoderm, mesoderm, and entoderm. 

‘From the external or ectodermic, is develope be pider- 
mis, sensory epithelia of the sense-organs, brai rves, hair, 
nails, and superficial dermal glandular strpeNites, enamel of 
the teeth, epithelium and glands of the 
um of the nose. The middle or meéoy mic layer supplies 
the bones, muscles, cartilages, conectfve and adipose tissue, 
heart, blood and lymph vessels, Du and lymph corpuscles. 
The inner or entodermic lay& supplies the epithelium of 
the alimentary canal and e lungs, the secretory cells, 
ducts, and alveoli of “f ndular appendages of the alimen- 


a] 


tary canal, as the pancreas, etc.; while the smooth 
muscular fibres of tite“walls of the alimentary canal, and the 
vascular, adengiAnd connective tissues generally of its ap- 
pendages ąr SPE AN origin. 

“The ceveloped from two of these layers. The ecto- 
derm a Noden supplying all the material required for 


Bey ıction of this important special sense organ. ‘The 
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8 INTRODUCTION. 


lens, retina, optic nerve, pigmented choroidal epithelium ; 
the cornea, conjunctival, and third eyelid epithelia ; the ocu- 
lar nerves, blastema of the nasal duct, lachrymal glands and 
ducts, the Meibomian glands, and eyelashes, are ectodermic, 
The muscles, vessels, supra-choroid, sclerotic, the deeper layer 
or chorium of the cornea, the anterior layers, vessels, and 
muscles, the iris, aqueous and vitreous humors, as well as the 
bones of the orbit, are mesodermic.’’—/ohn A. Ryder, Ph D. 

The generally accepted plan of treating the eye as an inde- 
pendent and isolated organ should be abandoned, not only 
on account of the close relationship existing from the stand- 
point of embryology, but also on account of the influence 
exerted by remote structures. Constitutional treatment is 
too often neglected in treating these cases, evidently ignoring 
the fact that drug action is always the same on tissues of the 
same origin, even when there is specialization of these struc- 
tures. This defect does not apply in all cases, but so often 
that it is likely to mislead the beginner in eye work. The 
evident increase of eye disease, and the preeslice of glasses 
even among children, should cause every, sician to study 
the eye sufficiently to advise his patra eget regard- 
ing the care of these important o , as well as to recog- 
nize at least the more common ene of the eye that he 
will see in his general pacik) i 

Many general diseases affect the eye, either primarily or 
secondarily, and where th@> is a chance for such complica- 
tions, if watched for nderstood, it will often save much 
suffering to the Every physician can call to mind 
cases in which iseases set in, either during or following 
sickness of S remote from the eye, and yet which are 
even TE aceable to the morbid condition. 
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CHAPTER I 


EXAMINATION OF THE EYE. 


HE method employed in examining the eye should be 
made a matter of routine, otherwise one may overlook 

an important point. A careful record of each case should 
be kept, as in this way the condition at different times can 
be compared. After getting the history of the patient, in- 
cluding age and occupation, as well as their description of 
the trouble, commence your examination, being careful not 
to be misled by previous statements. If disease of the deeper 
structure is suspected, the close inspection of the eye should 
be preceded by ascertaining the visual acuity. This should 
be carefully preserved on the record, as at times jt will be 


found very useful. < 

Notice the general contour of the head, positi the eyes, 
and the general appearance, not only of th s, but also of 
the face and body as well. Do not fore jat the general 
health plays an important part in eyeafigctions. Commence 
with the lids, notice whether the fey) Gee reddened, or 
only partially opened ; the edee idend, eye-lashes matted 
together, parasites among theçiÑ4, lashes diseased, the eye- 
ball too prominent or se Sey retracted in the orbit; 
lachrymation normal, j RA d or diminished, shown by the 
appearance of the con; iva ; and the character of the secre- 
tion, mucous, mucg-ppirulent, or purulent. The conjunctiva 
reddened, the jnggeased redness due to simple increased arte- 
rial supply, M Peded venous return ; diffuse or circum- 
scribed j mation ; blood-vessels movable with the con- 
FEN hot, red band around the cornea, thickened con- 
ditiog\of the mucous membrane; blister-like elevations over 
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the scleral surface or at the sclero-corneal margin ; cornea as 
to clearness ; aqueous, whether clear or turbid, and the iris, 
whether it responds readily to light, and is clear in color or 
muddy looking ; the pupil, whether central, round, and re- 
acts to light readily, or is sluggish in its movements, dila- 
ted or contracted, and also as to any cloudy appearance, as 
cataract if fairly advanced, can be readily distinguished, as 
a rule. 

During this part of the examination the mobility of the 
eyeball can be determined, and also any tendency to diver- 
gence from the median line, if close attention is paid to the 
case, can be seen. Spasmodic contraction of the muscles of 
the face and lids will also, as a rule, show during this part 
of the examination. 

Eversion of the upper lid should then be made, as in many 
cases the cause of the trouble will be found here. The 
method of everting the upper lid is not difficult to learn, but 
will require practice before it can be done without causing 
some pain to the patient. If the eyelashes are present, catch 
them about the middle of the lid between the thimb and fore- 
finger, direct the patient to look downw raw the lid 
down and out, not using undue force, p a probe or any 
slender instrument at the upper bo of the tarsus, then 
draw the lid outward and pb g the probe as a ful- 
crum, when the lid will be mate he conjunctival surface 
will be exposed. The direct en for placing the thumb 
or finger against the lid OMe it, is not one that should 
be tried by the novice, if@ye lashes are present, as the pain 
is too severe. If the s are absent, however, the method 
described will selc X e successful. The following proce- 
dure will be foffigapplicable in the majority of this class of 
cases: Placeth®thumb against the cheek with the tip rest- 
ing close “RA edge of the lid, then with the index finger of 


the dis ed hand press the upper lid downward over the 
low , which is pushed upward with the thumb; have 
RP tient look down, keeping the lid tense by means of the 
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finger, deliberately raise the thumb, keeping the tip as a 
fulcrum, and in the majority of cases the lid will be everted 
readily, and without much discomfort to the patient. 

Examine the conjunctival surface carefully, noting all 
deviations from the normal, the condition of the glands and 
edges of the lids. The corneal surface should also be closely 
examined at this time to see whether some condition pre- 
viously overlooked may not be now seen. After completing 
this examination, direct the patient to look up, at the same 
time giving the lid a slight push downward, when the lid 
will resume its natural position. The lower lid should then 
be everted; this is easily done by placing the index finger or 
the thumb close to the edge of the lid and pulling downward, 
thus exposing the inner surface fully, especially if the pa- 
tient looks upward. The use of a magnifying lens will be 
found advantageous in making these examinations, as at 
times a very minute foreign body may be detected which it 
would be impossible to discover with the unassisted eye. 

The puncta should be inspected to see whether they are 
open or not, and pressure should be made ove “the lachry- 
mal sac to express any secretion present, $ 
acter. If secretion is obtained from th 
to examine the nose, as swollen turbi issue may cause 
occlusion of the nasal opening of th a duct, preventing 
the escape of the tears, which ir Sort time will become 
muco-purulent in character andes lead to an unjustifiable 
operation on the canaliculus n proper treatment applied 
to the nasal cavities woul aleve the difficulty. 

Oblique illuminatio ej y important for determining the 
condition of the N tissue, anterior chamber, iris and 


g its char- 
do not forget 


lens, unless the S) is contracted, and even then it will 
reveal many pahological conditions. Artificial light is the 
best for this , and the patient should be placed so the 
light is SY ide and somewhat in front of the eye. ‘The 
light NA be on a movable bracket, and so arranged. that 
the igtefisity can be varied at will, too strong illumination 
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sometimes hiding very -slight cloudiness of the part under 
examination. Use a two-inch or a three-inch lens to con- 
centrate the light on the cornea, another lens of similar 
power is held in the hand, through which the examiner scans 
the structures. Varying the distance of the lenses will 
allow one to examine, not only the different layers of the 
cornea, but also the aqueous, iris and lens. 


FIG. 1.—Oblique mumidefod. 


A favorite method is to adjt e head mirror and use 
this for illuminating the eye, Iantfing the objective lens the 
same as before. For removit@thinute foreign bodies from 
the cornea it leaves one ha@ free for using an instrument, 
and does away with th ertain light when the condensing 
lens is in the hands 1assistant. The careful examina- 
tion of the eye pane illumination wi!l give an idea of 
the condition of tHe eye impossible by any other method. 

Ir1s.-—Ingneetion of the iris should always be made, as 
discolora co this membrane indicates iritis or cyclitis, 


and N rly always present in the early stages of iritic 
infląm 


>S 


ation, and when the eye-ball is reddened it should 
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be watched for. Do not make the mistake of thinking a. 
foreign body is present in the corneal tissue because spots of 
pigment are sometimes seen in the iris, which might easily 
be mistaken by the superficial observer. The method of 
oblique illumination should eliminate such an error. The 
mobility of the iris is determined, if in the daytime, by 
placing the patient near a window, and having the eyes fixed 
on some distant object, covering one eye with a dark colored 
card or the hand. After a few moments uncover the eye and 
notice whether the pupils are the same size. In normal 
eyes the pupils are the same size when one or both are ex- 
posed to light. When both eyes have been covered for a 
short time and then are exposed to moderate light, the pupil 
will be found to contract, then dilate and again contract until 
they come to rest. This motion is called ‘‘hippus,’’ and is 
exaggerated in many nervous conditions, viz., hysteria, 
mania, etc. 

It. should be borne in mind that the pupil contracts in 
bright light, looking at near ob‘ects with convergence of the 
eyes, and in convergence without accommodati he ort. 

THE Pupit.—The size of the pupil no hy varies, as 
stated, with the intensity of light, conver ,ete. Alight 
colored iris is usually associated with 4\small pupil, as well 
as in the aged, and those whose re hyperopic. The 
pupil is generally larger in myopesNia those with dark irides, 
and in young persons. Nom eneral ruie for the size of 
the pupil exists than for te, height of individuals, so all 
comparisons must be mad the observer. 

A dilated pupil N glaucoma, where no previous in- 
flammation of the iri€ fas bound it down to the anterior cap- 
sule of the lens. Cio of the orbit, the influence of the 
emotions, ma iseases of the nervous system, and mydri- 


atics cause tation of the pupil (mydriasis). 
Ac Ñ ted pupil is seefi in congestive conditions of the 
iris, RNS tis. This condition is also found in nervous dis- 


eas@eus well as many others. Certain drugs also produce 
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contraction of the pupils (myosis), and are called myotics. 
Unequal pupils are seldom seen, excepting in diseased 
conditions, or where some drug has been employed. If a 
patient presents, that has one pupil considerably dilated, and 
no lesion of the eye can be discovered, suspect a mydriatic. 
Myotics are seldom used unless under the direction of a 
physician, but the ubiquitous druggist will often dispense 
‘“‘eye-drops’’ containing a mydriatic. Unequal pupils often 
occur in those cases having marked differences in the re- 
fractive conditions of the eyes, and also when one eyeis 
blind. 

VISUAL ACUITY means the ability to distinguish the form 
and size of objects, and for the ready means of determining 
this a series of test types conforming to the results obtained 
by Snellen are usually employed. These letters subtend an 
angle of about 5’ with the eye at the distance they should 
be read, which distance is designated by small figures or 
Roman numerals. These letters are so made that each 
stroke of the letter subtends an angle of about,1’. 


The test card should be dina good 
' light, and the light should er come from 
E in front of the patient. e distance of the 


patient should be twa feet from the card, 
if possible, as at “distance the rays of 
light are practic ane and the accom- 
modative pops of the patient is not called 
into play. e distance of the patient from 
the tet is the numerator of the fraction 
uses Signate the acuity of the patient’s 
vi NY The smallest type the patient can 
f will be the denominator. If at twenty 
eet the type which should be read at twenty 
* feet are distinguished with either eye, it 
sho ant vision is not impaired, though there may be 
sli SN pero which will cause discomfort for close work. 
Ranember, however, that a myopic person (near-sighted ) 
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cannot read this line, but that because it cannot be read is 
not conclusive evidence of myopia. Hyperopia of consid- 
erable degree, and astigmatic conditions will lower the de- 
gree of visual acuity. 

Having taken the distant vision, the accommodative 
power should next be looked after. This, in this country, 
is usually taken with the reading type of Jaeger, the No. 1 


When, in the course of human events, it becomes necessary for one peo. 
ple to dissolve the political bands which have connected them with 
another, and to assume, among the powers of the earth, the separate and 
equal station to which the laws of nature and of nature’s God entitle 
them. a decent respect to the opinions of mankind requires that they 
should declare the causes which impel them to the separation. We 


representing normal vision with the ordinary power of ac- 
commodation. ‘The accommodative power of course varies, 
but the following table is generally accepted as a fair average : 


Age. Diopters. Inches 
TO rhe EASY Got ee Bch Rae wants tae Cae ait 14.00 2.81 
fang iia Ra ee 2 Sabah Pye E Cont wes EPI 12.00 3.28 
7) at Ser eet Regia A AE rt O E A E 10 00 3.94 
Dir a a Rete E SA Aa vice ANO SEA 8.50 4.63 
Be See vasa tee an Cee Non a E a A ey 7.00 5.63 
e E A E e N E E A EE EA 5.50 7.16 
othe Cade ee hee ee eh REN se te corel the a tunities 4.5 8.75 
SE Gate A ton Seen, oi RAN RN a ne 3 À 11.25 
E rg ele EA tt of 15.75 
See i apie Ne te pak A nah tea AL Ue aa a NAS ean AEE -50 26 25 
oP A ba cate e ae oe A er eee €D 0.75 52.49 
OR ay ios sea es hee ee ak ta we ies O .. 0.25 157.48 
LOREM Tae So Gy te Ravrgi din Cook sala age 0.00 a0 


This table gives the total Or of accommodative 
power, and the near point Ken is obtained only with the 
fullest amount of effort on ONE, of the muscle of accom- 
modation. ‘This effort only be maintained for a short 
time, and would be Or by many complications if kept 
up for any period. 

At about th age of forty years, the loss of accommo- 
dative power Spenerally sufficient to cause the object to be 
held so fa m the eye that the angle is diminished suffi- 
ciently teQnake it tiresome to read ordinary type; pain may 
be a or, and if it is the patient will be more likely to 
seek\ relief than otherwise. This condition, in which the 
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work is held so far from the eye through loss of the powet 
of accommodation, is called presbyopia, or the sight of old 
age as usually designated. This condition of requiring 
glasses for close work will come on earlierin persons having 
a hyperopic condition, as here the ciliary muscle has an 
extra amount of work to perform to overcome this error. 
If myopia however is present, the necessity of reading 
glasses will be deferred, and if the myopia is sufficient 
presbyopia so called, may not occur at all, 

If the patient is under the age of forty, however, and the 
reading type is held at a point more remote than the table 
indicates for that age, it is good evidence of either hyper- 
opia or astigmatism. 

Astigmatism is a condition in which there is irregular 
curvature of the cornea or lens, usually the cornea, and pre- 
vents the formation of a perfect image on the retina under 
any circumstances. A. ~.wie, except in young children and 
illiterate persons, the use of the astigmatic dial or Pray’s as- 
tigmatic letters will determine the presence of astigmatism. 


FIG, 3. O 
Green’s Astigm N jal. 
C) FIG. 4.—Pray’s Astigmatic Letters 

ination has been carried to this point, the 
halmoscope naturally follows ; if this instru- 
before taking the visual acuity, the retina is 


y the light thrown upon it, and the results of the 


fatis OS 
=~ Il not be as good as if taken before the ophthalmoscopic 
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examination. Expertness in the use of the ophthalmoscope is 
the result of painstaking work, and the examination of num- 
bers of cases, as the normal eye varies in its appearance as - 
much as the features of the face in different individuals, and 
what might be taken for a morbid condition by the novice 
would be recognized as normal by the experienced observer. 

There are two methods of using the ophthalmoscope, the di- 
rect and the indirect. For the most of the work, especially 
for the purpose of gaining an accurate knowledge of the back 


Fic. 5.—OphthgamQsQbpic Examination. Upright or direct image. 


of the eye, or fGadus, the direct method is the one that will 
give the be sults. The light used should be steady and 
bright. v efer the argand burner, as the illumination can 
be easNWregulated. The position of the light is important, 
as otherwise imperfect results will follow; the light should 
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be back of the patient and about on a line with the eye, ang 
on the same side as the eye to be examined. ‘The examiner 


. should, if seated, sit as close to the patient as convenient and 


on the left side, for the left eye, and vice versa, keeping the 
body nearly parallel with the patient’s. Revolving stools are 
most desirable, as the height can be adjusted so the eyes will 
be nearly ona plane. The ophthalmoscope should be held 
in the hand corresponding to the eye to be examined. Bring 
the instrument close to the eye, closing the opposite eye to see 
whether you are looking through the aperture of the instru- 
ment, then open the uncovered eye and throw the light from 
the ophthalmoscopic mirror onto the patient’s eye. The ex- 
aminer’s eye should be from twelve to fifteen inches from the 
patient ; as soon as the peculiar red reflex is seen from the 
pupil of the eye under examination, move toward the patient, 
keeping the reflex clear and distinct. When as close to the 
eye as you can get, an inch or less, the characteristic appear- 
ance of the retina and blood vessels should be made out. 
Such a lens as will give a clear and distinct view of the fundus ` 
should be brought in front of the aperture int airror of the 
ophthalmoscope; this lens should show the e line of light 
distinctly in the smaller blood-vessels a So bring out the 
stippled appearance of the retina. J, bserver should ree 
lax his own accommodation as ay as possible, and this 
is best done by imagining he O) king at an object ata 
distance. However, there ar&some operators that can never 
relax their accommodation, ñd have to depend on other 


measures for determini rors of refraction. 
Morbid changes į retina, choroid, blood-vessels, and 
nerve, however, e detected even without relaxation. In 


making this examMation it is important that the patient does 
not look intg, the mirror, as this brings the macular region 
into direc of vision, and, as a rule, not much can be dis- 
tinguis unless morbid conditions in this region are pres- 

SS emacular region should be examined after the rest 


ent. 
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of the fundus has been carefully scrutinized, so no changes 
escape observation. 

Anomalies due to congenital conditions must not be con- 
founded with pathological changes, else serious errors of 
diagnosis may result. 

Opaque nerve fiber is one of the conditions that is most 
liable to confuse the beginner, as it may be diagnosed as 
albuminuric retinitis, posterior staphyloma, or an enlarged 


conus. 
i 
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Fic. 6.—Diagram of Reti OZE E ee light, veins dark. 
ans, vis, superior nasal ves6piS ats, vis, superior temporal vessels ; 
ant, vni, inferior nasal À sels; atz, vti, inferior temporal vessels ; 
ame, vme, median Is; am, vm, macular vessels.— Fox and 
Gould. 


Physiologj upping of the optic disk may be mistaken 


for thee tages of glaucomatous cupping, but is not so 


deep aad as in the morbid variety, The lamina crib- 
aN net work of fibers at the bottom of the cupping, can 
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usually be distinctly seen when the proper lens of the oph- 
thalmoscope is used. 

The color of the retina varies according to the amount of 
pigment, from its absence in the albino to the dense stippling 
in the negro, and the differentiation of these conditions from 
the abnormal can only be made after considerable experience. 

The landmark, which the observer tries to get, is the 
optic disk, or papilla. ‘This is the intra-ocular ending of the 
optic nerve, and in the normal eye is easily distinguished if 
the positions of the eyes are correct. The diskisa little to the 
nasal side of the vitreous chamber, and usually circular, 
although sometimes oval, the long diameter being in the ver- 
tical axis. In astigmatism, especially of marked degrees, ap- 
parent changes of form are seen in the disk. High degrees 
of hyperopia and myopia cause the disk to look smaller or 
larger than the normal. 

From the central part of the disk will be seen the diverging 
branches of the central retinal artery, unless the artery di- 
vides after reaching the surface of the papilla, the branches 


_ subdividing and reachiug the different portiogsf the retina. 


The veins converge to the disk. ‘The art are about one- 
third smaller, usually more tortuous, lighter in color 


than the veins O 
TENSION.—The term is used to pte the firmness of the 
eyeball. The fluids in the ey itain in health a certain 
firmness of the globe, whichX\s easily demonstrated by pal- 
pation. The method "Cr testing tension is by resting the 
tips of the index fing n the closed lids, the eyes being 
directed downward oe remaining fingers placed on the 
frontal and tem regions so as to give steadiness to the 
palpating finger: Sree pressure should be alternating, 
otherwise fhejendency to push the eyeball backward into the 
orbit wil Strate the operator and the true condition will 
not he Own. If the tension is but slightly changed from 
th nal, comparison will have to be made with the other 
Y or with the eye of another person whose condition is 
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normal, preferably in a person of about the same age. These 
tests are of course comparative, as there is no definite meas- 
ure for determining the normal resistance. ‘Tonometers for 
registering tension have been made, but the educated finger 
used as described will be equally accurate. The tension is 
designated as Tn. normal. T? doubtful. +1. +2. +3. accord- 
ing to the degree of hardness of the eyeball, while the minus 
sign is used, as —1. —2. —3. when the tissues are softer 
than normal. 


Fic. 7.—Determining the Tee 


PROTRUSION OF THE EYEBALL (2 sts.) —This condi- 
tion may result from diseases of Fa ital tissues, Grave’s 
disease, paralysis of the ocular heres or following a tenot- 
omy, but occasionally from intraécular conditions. Myopia 
may also be a cause. If b Cr is affected, comparative ex- 
amination with the fe Ce will reveal the condition, but 
when both are mor minent, some systemic condition is 
evidently presentan if the protrusion is not very marked 


there may be,dgficulty in determining the amount of varia- 
tion from theanal. 
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ENOPHTHALMUS.—An apparent diminution of the size of 
the eyeball or recession into the orbit. The latter condition 
may result from lack of the orbital fat, but may appear in 
some cases of ptosis. In high degrees of hyperopia, or de- 
fective development of the globe the former condition may 
present. 
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ANATOMY. 


In the normal individual, the eyeball is protected by two 
movable folds of tissue, the eyelids. The upper is by far 
the most movable ; the motion being both voluntary and in- 
voluntary, the latter being effected by the orbicularis. The 
obiect of the lids is to protect the eye from inj exclud- 
ing excessive light and dust, and also to ibe its surface 
by distributing the secretions of the gland¢: 

The boundaries of the eye are, the t , a nearly straight 
line, slanting a trifle downward oR outer part, the eye- 
brow. Externally by the borde ne orbit ; internally by 
the nose, and below separateg hy a curved line from the 
cheek ; this is hardly noticeal€in children and fat persons, 
but is Guile prominentin an people. 

The skin over the < lary eminence is loose and thick, 
so that it follows N ill of the muscles which are practi- 
cally init. Theygbrows may be raised on the forehead by 
the action of rontalis muscle, or lowered by the action 
of the orb Gyaris. The skin surrounding the outer and 
lower eS orbit is loosely attached to the underlying 
tissue, SS also is much thinner than that of the superior 
23 
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border, ‘This skin may be easily thrown into folds by the 
action of the orbicularis and other muscles of the face. At 
the nose the skin is thinner and more firmly attached than 
at any other part of the orbital boundary. 

The opening between the lids is called the palpebral fissure, 
and may be closed by drawing the skin outward. On the 
under surface of the roof of the orbit, running from the eye- 
brows backward, the skin thins considerably, and at the pos- 
terior attachment forms a fold, which in the majority of cases 


is quite deep; from this line it is turned forward over the 
tarsus. 


Fic. 8.—Right Eye and Surroundings. Mesias eminence 


or eyebrow ; 2, sulcus orbito-palpebralis ; , papilla lachrymalis, 
upper and lower; 5, outer canthus ; wrrier canthus; 7, lachry- 


mal caruncle; 8, plica fe eas CS) sulcus orbito-palpebralis 


inferior ; 10, 11, sulcus ee is.— Noyes. 


Near the edge of the lid the skin is closely adherent to 
the underlying tissues, fhe form of the palebral fissure 
is rather oval, twent to thirty millimetres (134 in. ap- 
proximately) in 1 , and the breadth twelve to fourteen 
millimetres oA in.). The prominence of the eyeball 
also has an jniffence on the amount of space shown. The 
angles fori by the union of the upper and lower lids 
are ce canthi, and are designated as inner and outer. 
Th WE canthus is acute, while the inner canthus is more 
roqnded. The lachrymal caruncle is the small pinkish body 


Ab) ted at the inner canthus, 
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Fic. 9.—Perpendicular Sectign One the upper lid, magnified 
5 xi. . The. anterior surfaca ered by the skin. d, the skin 


above the sulcus orbito-pal iris; v, skin at anterior edgeof the 
lid; ¢,e, fine hairs in sir Sweat-glands ; c, c, C, cilia; 2, Zeiss’ 
glands; s, modified sy&N-glands; 0,0, transversely divided bun- 
dles of fibers of t icularis; 7,7, musculus ciliaris Riolani. 
The posterior surfac@ is covered by the conjunctiva which at the 
fold of transitio Shows an adenoid character, but over the tar- 
sus, 7, shows pape, especially corresponding to the convex bor- 
der, co, of t rsus. g,meibomian glands; m, their orifices; 
h, posterjo we of lid; w, Waldeyer’s mucous glands; /, Muller’s 
muscul Ipebraris superior; /, levator palpebraris superioris; 
from mS ter a leash of fibers, /, passes to the skin of the lid. 
as, ancusMarseus superior ; at, arcus tarseus inferior,from which the 


r erforantes, 7f, run first straight downward, then backward 


t h the tarsus.—/uchs. 
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Near the inner canthus a small prominence will be seen on 
either lid, situated between the skin and mucous margins, 
and at the apex of each a small orifice, the punctum lachry- 
male ; this is the opening into the canaliculus or canal which 
carries the tears to the lachrymal sac, thence to the nose 
through the nasal duct. The elevation on the upper lid is a 
little to the inner side of the lower one, so the lids can close 
more firmly than they would otherwise. 

The blood supply of the lids and adjacent parts is very 
profuse, coming as it does from so many sources. Con- 
tinuations of the ophthalmic and facial arteries at the nasal 
side, and a branch of the temporal near the upper outer 
angle are the largest as a rule. ‘The lower lid receives its 
supply largely from the facial and infra-orbital arteries. At 
the outer angle, branches from the transverse facial and 
sometimes from the orbital branch of the middle temporal. 
The ophthalmic branch of the internal carotid through the 
lachry mal subdivision supplies the outer part of the lids, 
and through the nasal and frontal to the inner PN angle of 


the base of the orbit. 

The lymphatics are arranged in two serie Qe before and 
the other behind the tarsus. 

The sensory nerves of the upper lid heighboring region 
come from the first division of Yin pair. Above the 


orbit, the supra-orbital, an the inner angle the 
supra-troclear. Both send b hes to the upper lid which 
may also receive branches “from the lachrymal nerve. 
The infra-troclear bra of the nasal nerve reaches 
the surface at thx i Rye side of the upper lid. Several 
branches of the _igfÑ®-orbital supply the lower lid. The 


motor branched fgom the facial nerve reach the orbicularis 
from the outegside. 

The seo) layer comprises the orbicularis palpebrarum, 
consi f two parts, the palpebral and orbital portion. 
The bral is confined to the lids proper, while the latter 


oy out beyond the orbit, and is intimately connected 
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with the muscles of the forehead and cheek. The direction 
of the fibers of the palpebral portion run parallel with the 
edges of the lids ; this should not be forgotton in operations. 
The nerve supply is from the facial nerve. 

The third layer consists of the tarsus (improperly tarsal 
cartilage) and septum orbitale. The tarsi are composed of 
dense connective tissue which gets thinner at the edges, and 
grades into the surrounding membrane. They are convex 
outward, the concave surface conforming to the anterior por- 
tion of the eyeball. The membrane attaching the tarsus to 
the orbit is termed septum orbitale. The loose areolar tissue 
on each side of the septum orbitale is the seat of effusion in 
edema. 

The fourth and last layer consists of the conjunctiva near 
the margin, back a little is Muller’s muscle, and in the 
upper lid the levator palpebre. 

At the margin of the lids are two or three rows of short, 
thick hairs, called cilia and are curved with the convex side 
toward the margin of the lids. The life of the cilia is about 
three months. The hair follicles are surrounded hy sebace- 
ous glands and the glands of Moll (modified shat glands}. 
A deeper layer of glands, the Meibomian, embedded in 
the substance of the tarsi proper, with t orifices opening 
rgin of the lids. 

The secretions 
ricate the eye, and pre- 


These glands resemble en 
from these various glands serve 


vent the lids sticking together.C 


CONGENITAL anortiins OF THE EYELIDS. 


ABLEPHARIA.—A ce of the lids. A rare defect, it 
may be either confpl¢té or partial. 

CRYPTOPHTHALMos.—An exceedingly rare anomaly. The 
lids being pgePand the skin passing from the superciliary 
region tq heek, covering the eyeball. The motion of 
the ANA be detected through this covering. The eye is 
seld lly developed. 
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CoLoBomA.—A deficiency in the development of the 
lids, due probably to defective closure of the oblique facial 
fissure. The amount of the defect may consist simply of 
a notch, or it may be so extensive as to cause the major por- 
tion of the lid to be lacking. The upper lid is the most often 
affected, and the missing portion is generally on the nasal 
side of the middle of the lid. Other congenital defects are 
usually present, especially hare lip, cleft palate, etc. A 
plastic operation may be performed in these cases. 


Fic. 10.—Epicanthus.—/H/ansell and Bell. 


EpPICANTHUS.—An excess of skin over the root of the 


e° or less of 
ive enough to 


the side of the nose. This fold covers 
the inner canthi, in some cases being 
reach the nasal margin of the cornea n the appearance 
of convergent strabismus is present. ective development 
of the nasal bridge is often a of this condition, and 
congenital ptosis is often assoGateam with it. 

A slight epicanthus is fi€Quently seen in the new born, 
but as nose and face I@elop it disappears. Subjects of 
hereditary syphilis n equently lack nasal development, 
and the probability 1is should be remembered in case of 
epicanthus. Hey undoubtedly is an important factor. 
In one famil er observation, some of the members of 
three zen kDn were affected with epicanthus and con- 
genital ; 

IR 


ent. —Operative. 
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Nervi.—A congenital condition. The appearance may re- 
semble a burn of the lid in color, or it may be an elevated 
mass cavernous in character. 

Treatment.—Removal is to be recommended, especially in 
the latter variety, as there may be extension to the globe. 
The method that will produce the least deformity is the one 
to be recommended. Excision if the growth is small; if 
large, destruction of the blood vessels may be obtained by 
means of the galvano-cautery or electrolysis. In the latter 
operation short sittings are preferable. Before resorting to 
radical measures a trial of a saturated solution of salicylic 
acid and Lloyd’s thuja may be tried ; this will destroy some 
of these growths, but will fail in others. 


ERYTHEMA.—This may result from local irritation or dis- 
turbance of the circulation due to indigestion, dentition, 
uterine affections, influence of heat, etc. A passive hyper- 
emia may result from prolonged bandaging of the eye. 
The majority of corneal and conjunctitival diseaseg also pro- 
duce an active erythema. a : 

Symptoms.—Slight superficial redness, w disappears 
under pressure, and sometimes a slight s ng. A burn- 
ing sensation may be noticed, but asa where is not much 
discomfort. Ordinarily lasts but days. 


tation, this will, if removed, e a cure. A mild soothing 
application will give relief, aq the use of distillate of hama- 
melis, or boric acid ointy gr. xvi to 3j of base). Any 
constitutional disturb Should be looked after. 
EczEMA.—E¢cz QO; a painful disease in this location, 
and occurs in ON forms and from the same causes as 
affect the z The swelling is greater, and may 


Treatment.—Find the cause. INdue to simply local irri- 


be sufficier close the eyes. 


Tre .—Locally in the acute stage oxide of zinc oint- 
ment orWoric acid ointment will usually be found to give 
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relief. Compound stearate of zinc with salicylic acid (mild) 
will relieve the irritation, thus allowing better results from 
constitutional remedies. In the chronic form, scaly or exu- 
dative, salicylic acid ointment has given good results. 

R—Acidum salicylicum (Lloyd’s), grs. v-x; vaseline 
(album), 3j. Mix. Apply lightly on the lids, taking care 
not to get any into eye. 

Internally the use of jaborandi in doses of gtt. j-ij four 
times a day, will be found useful in the dry form of the dis- 
ease. Liquor potassii arsenitis in fractional drop doses, in 
chronic eczema, will often effect a cure. Iodide of arsenic, 
I-200-I-100 grain doses, has given good results in scrofulous 
cases. 

ERYSIPELAS.—As a primary affection erysipelas seldom 
attacks the lids, but may extend from contiguous regions, 
The swelling of the lids may be extreme, and danger to the 
eye should be borne in mind as infection of the orbital tissues 
may occur. The inflammatory process may extend to the 
brain membranes, causing death. The red, shining, and 
later, brawny swelling, with formation of cutaneous vesicles 
and small abscesses, are characteristic. The ae ficial form 
is not dangerous, but the phlegmonous mus viewed with 
apprehension. 

Trcatment.—Locally the applicati some mild unirri- 
tating powder, as oxide of zinc, EO or compound stea- 
rate of zinc with salicylic acid may give relief. More 
reliance must be placed on #RNernal medication however. 
Aconite or veratrum is ingj oy in the majority of cases to 
control the febrile condi Rhus tox. is often combined 
when the burning yi: present, as well as with elevated 
papille at or nea tip of the tongue. Apis with the 
stinging pain a\Qdfdema. Belladonna will also give relief 
in some cases Ca Echinacea has been highly extolled in the 
Jae , both locally and internally. 

) 


Ra N JSISONING.—This is a frequent cause of violent 
infla tion of the lids as well as of the face. It is the 
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result of contact with ‘‘swamp sumac” (Rhus venenata), 
“poison oak’’ (R. toxicodendron), or ‘‘poison ivy” (R. tox. 
var. radicans). Some persons can not even get close to the 
swamp variety if the wind is coming over the bushes, espe- 
cially if moist. ‘The smoke from the burning of either of 
the three forms will also cause susceptible persons to be poi- 
soned. ‘The skin is a deep red color, and edema of the sub- 
cutaneous tissue is quite marked. The lids present a puffy 
appearance and the swelling may be so marked as to close 
the eyes entirely. Vesicles appear which may become con- 
fluent, and exude a straw-colored fluid which dries in thin 
soft crusts. The earlier symptoms are itching and burning 
of the skin. 

There seems to be a chronic form of this disease which 
recurs year after year, and always at about the same time as 
the first attack. These cases have all the characteristic 
symptoms of the initial attack, only usually not so severe in 
form. ; 

Treatment.—In the acute stage of the inflammation, the 
application of a solution of hyposulphite of sodium (5j to 
water 3xvi) will generally give prompt relief. fhis solu- 
tion causes too much pain it should be reduce “Chloride of 
ammonium, ss to water fl.3xvi, has KK Yriven prompt 
relief. This can be used locally and atl? same time a tea- ` 
spoonful of the preparation taken e wo hours. A cloth- 
should be placed over the affect a, kept saturated with 
either of the solutions. Intern@)), if there is much fever, 
aconite should be used. Th@yaddition of rhus tox. in very 
small doses does well in go cases. Echinacea has been 
recommended. ApoctQwff is valuable where there is much 
effusion into the it Ouar tissues. 

In the chronic I have had better results from the 
use of rhus to3 rternally, giving small doses. This is usu- 
ally combing liquor potassii arsenitis, giving fractional 
drop SS Locally the same treatment as in the acute 


form 
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MiLIumM-—Milia are small round, usually pearly appearing 
bodies, about the size of a millet seed, from which they de- 
rive their name. Consists of a distended sebaceous gland, 
the opening having closed, and the sebum accumulated. 

Treatment.—Incise with a small, sharp knife, and express 
the contents. 

MOLLUSCUM EPITHELIALE (molluscum contagiosum) is a 
small rounded, dingy-white tumor, sometimes the size of a 
pea, usually smaller. The top is flattened and usually pre- 
sents a dark spot in the center, representing the aperture of 
a follicle. It contains a cheesy mass of degenerated epithe- 
lial cells, By some considered contagious, 

Tr eatment.—Incise and squeeze out the contents. 

Lupus.—This disease rarely attacks the lids primarily, 
but extends from the nose or cheek. There is a chance of 
confounding this disease with epithelioma or syphilitic ulcer. 


DIFFERENTIAL DIAGNOSIS. 


EPITHELIOMA., LUPUS, CHANCRE, 
Indurated irregular edges. | Less induration. More | Indurated, but edges more 
inflamed. rounded, 
Slow growth. Growth slower than epi-| Rapid growth. 
thelioma. U aN in young subjects. 
Lymph glands of neck |Lymph glands involved př glands early in- 
involved late. late. rolved. 
Attacks middle-aged and | Generally associated Other symptoms of syphilis 
elderly people. lupus elsewhere ọn y 


Lupus vulgaris is a ae composed of variously 
shaped reddish tubercles, whick’usually terminate in ulcera- 
tion and extensive cicatrizf{)on. The theory that it is tuber- 
culosis of the skin seem@he most plausible, though the true 
character has no Net been definitely settled. Lupus 
granules are red Ns average about the size of a pin-head. 
After ulceratigén fakes place, the points crust over, the crusts 
being broą at, and brown in color. ‘The disease is most 
general iMyYouth, and the progress decidedly slow. The 
disch Gis scanty, and may or may not be offensive. Not 
muc ndency to bleed when handled, Pain, if present, is 
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slight. The ulceration as a rule is superficial, and shows a 
tendency to heal at one portion and spread at another. 


CHANCRE.—The primary sore has been found on the eye- 
lid, and the possibility of such a condition should be borne in 
mind. ‘The skin is more likely to be involved than the con- 
junctiva. The glands in front of the ear are indurated. 

Secondary syphilitic ulcer may occur from the breaking 
down of a tubercle of the skin, or of a gumma originating in 
the skin or submucous tissue and cartilage. Most frequently 
it is found near the lid margin or below the inner canthus. 
It may be mistaken for lupus or epithelioma, more likely the 


latter, as it at times is very difficult to distinguish between 
the two. 


When situated over the lachrymal sac it may be mistaken 
for dacryocystitis. This ulcer may make its appearance so 
late that all other symptoms of syphilis have disppeared, mak- 
ing the diagnosis doubly hard. -A prompt diagnosis is nec- 
essary in order to save tissue. Caustics are not only useless 
but dangerous. More reliance must be placed on constitu- 
tional treatment. 

EPITHELIOMA. —This disease occurs frequent nthe lids, 
and usually near the margin of the lower The inner 
canthus is the favorite location. The up id is often im- 
plicated through extension. The superfi form commences 
in the upper layers of the skin as as) wartlike elevation, 
whose surface becomes aes secretes a watery, vis- 
cid, or sometimes sanious fluid, DA 1 forms a brownish crust. 
Beneath this crust appears a@pperficial grayish excavated 
ulcer with a slightly raise surrounded by indurated tis- 
sue. The growth is v€NNSlow, sometimes extending over a 


long period of year€ he lymphatic glands are seldom in- 
durated. 


_ Rodent Ulc so ae Jacob’s ulcer), is classified with 
this form af elioma, and spreads slowly and extensively, 
RAN tissue it meets. The growth starts asa pimple 


Over ~ 


a crust appears. This tubercle involves the skin 
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and connective tissue. In time the tubercle breaks down, form- 

ing a deeply excavated ulcer about which the skin is infil- 

trated and congested. This form is much more serious than 

the superficial, it progresses more rapidly, returns more cer- 

| tainly- after removal, and if unchecked invades the orbit, at- 
tacking periosteum, and conjunctiva, and the eyeball itself. 
In the latter stages lymphatics may be indurated. The dis- 
ease usually occurs in elderly persons. 

The slow growth, absence of lymphatic involvement, and 
the age of the patient aid in the diagnosis. Seldom occurs 
before the age of forty, 

Lupus is more likely to occur in early life, the age of 

| puberty being a favorite, although I have seen cases much 
older. The lupus ulcer is more inflamed and less indurated, 
the ulcerative points being multiple. 

Treatment.—The ‘reatment of lupoid and epitheliomatous 
| growths is not eminentiy satisfactory. If there is not much 
involvement of tissue, the growth being circumscribed, ex- 
cision is advised in either case. Care must be exercised to 
| remove all morbid tissue. The edges may be approximated 
by sutures or adhesive strips, provided the tyaumatism is not 
too great, otherwise a plastic operatiorkfua be necessary. 
Curettage is recommended by some ell as the cautery, 
both actual and galvanic. The ug caustic pastes is not 
advisable, as the deformity re ng is liable to be more 
marked. Carbolic acid has Seemingly a good effect in 
some cases, boring into the Sass with a pointed splint saturated 
with the acid. In both Kms of disease the use of salicylic 
acid locally has giv od results. Care must be used in 
the use of causti OY tions about the eye, as they may do 
more harm tha e disease. 

Internally\thle use of phytolacca may at times modify or 
improve+tGg diseased condition. Thuja, both locally and 
interna) has been employed with satisfactory results in 

Sra. In fact there are but few remedies which have 


epinte 
RY een employed in the treatment of these diseases. Proper 
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hygienic conditions and improvement of the general health 
are most important. 


VARIOLA.—Small pox pustules on the lids sometitues re- 
sult in serious deformity. If confluent and deep, they may 
cause considerable loss of tissue ; cicatrization follow:ng may 
cause ectropion, If the pustules form on the lid margin, the 
Meibomian ducts and cilia buibs being involved, an obstinate 
marginal blepharitis may result with loss of iashes, or 
trichiasis. 

Treatment.—Soothing applications which will protect the 
surfaces from the air. An ointment of boric acid, plain 
vaseline, or any favorite mild powder may be employed. 

Conjunctivitis is frequently a complication of small-pox, 
and the eyes should be washed freely with the boric acid 
wash. If there is much pain the use of the following will 
usually give relief : R—Morphine sulphate, gr. j-ij ; hydras- 
tis (Lloyd’s), fl.3ss.; aqua distillata, q. s. fl.3ss. Mix. 
This can be dropped in the eyes every two or three hours, 
and in the majority of cases will give prompt relief from 
annoying sensations. 

Warts.—These growths are generally neare margin or 
the lids, and are benign. In elderly peop rough irrita- 
tion, it is claimed, they sometimes assy(}*an epithelioma- 
tous nature. These growths are Deore, either by 
the use of ligature or cutting t Q with a fine scissors. 
The base should be touched wi an ointment of salicylic 
acid. K—Acidum salicylicu oyd’s), gr. xx.; vaseline, 
4j. The acid should be eit with a few drops of glyce- 
tine before incorporati ith the vaseline. The synthetic 
acid should not be se) Care should be exercised not to 
get any of the ointtuent into the eye as it will produce pain. 

Horny a (Cornu Cutaneum).—vThese are not 
often seen ard e readily removed by cutting them off. The 
base sh e cauterized after removal, and the ointment of 
salycili id will be sufficient in most cases. 
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EDEMA.—On account of the delicacy of the skin; its loose- 
ness of attachment to the underlying tissues, and its elasticity, 
serous infiltration is not uncommon in the lids. This disease 
is often the result of local congestion in the lids themselves, 
the conjunctiva, the orbit, or of disturbance of the general 
circulation. It is often an important symptom of Gisease of 
the heart or kidneys, arsenical poisoning, and trickinosis. If 
the swelling is so great as to interfere with the opening of 
the lids, evacuation of the serum, by puncture, anc the appli- 
cation of a compress will give relief. 

Treatment.—Find the cause if possible, and its removal 
will effect acure. The use of apocynum in these cases will 
hasten absorption. Rhus tox. is also valuable when the 
swelling is accompanied with much stinging pain. 


EccuYMosis.—An extravasation of blood in the connective 
tissues of the lids. Direct contusion is the commonest cause. 
When the result of a blow on the forehead or temple, ecchy- 
mosis invades the lids at the external canthus. From either 
of these causes ‘‘black eye’’ follows quickly. After an injury 
to the head, if effusion appears gradually, commencing in 
the orbit and beneath the ocular conjunc eye is considered 
by some as positive proof of fracture 4 ving the orbital 
walls or base of the skull. Ecchym@ ‘seldom occurs spon- 
taneously, although it may in agxOpersons with weakened 
vessels, or a violent strain, n Quuse it. 

Treaiment.— Cold appl ON Tincture arnica has 
been employed. A soliton of ammonii chloridum 3ss. to 
water 3xvj has given g results in some cases. Internally 
the use of pulsatill j been claimed to hasten absorption. 
The use of ce and local blood letting is to be con- 


demned. © 
EMmPHYSMÀA— This condition is occasioned by air in the 
s J 
cellular #®xres, usually produced by communication between 


the SS aneous tissue and neighboring air cavities through 
frany > of the orbital bones. Fractvres of the frontal bones, 
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or of the base of the skull involving the sphenoidal or eth- 
moidal sinus may produce this result. Usually emphysema 
is the result of external violence, but may occur as the result 
of an opening in the bone by disease, forced expiratory 
effort forcing the air into the tissues. Tracheotomy or stab 
wounds of the chest have been followed by emphysema of 
the neck and face as well as the lids. 

Treatment.—Compression and avoidance of forced expi- 
ratory efforts and blowing the nose will be found the most 
satisfactory. 

ABSCESS OF THE Lips (phlegmon).—Generally the result 
of contusion, although it may result from disease of the orbit. 
Badly nourished children may be victims of this disease. The 
entire lid is hyperemic, the conjunctiva injected and fre- 
quently edematous. The appearance in many cases resembles 
erysipelas, but a localized, red elevation can soon be detected, 
which increases in size and finally softens at the center. The 
entire upper lid may be involved. If the abscess is located 
over the lachrymal sac it may be mistaken for dacryocyctitis. 
There is usually considerable pain, headache andfaver. 


Treatment.—In the early stages, aconite. If is much 
burning pain, rhus tox. Lime in some fon% either lime 
Locally, if 


water or sulphide of calcium should be 

seen early, the use of iced cloths, changin every fifteen 
seconds, keeping this up for five mi t atime, will some- 
times abort the condition. If FNS ng of the mass is felt, 
a free incision, parallel with the , Should be made, and the 
contents evacuated. Use oric acid wash frequently to 
keep the surfaces clean. ere is much conjunctival irri- 


tation the use of the & ine and hydrastis collyrium will 
be found beneficia 


Fonoxcus A ez inflammation of the skin and sub- 


cutaneous tis The symptoms are similar to those of 
abscess, belts a central slough. 

Tre Re .—Similar to that of abscess, only avoid the cold 
appli ONE Hot applications are more generally useful in 
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this condition, but care must be exercised to avoid general 
poultice effect, as it may do damageto the eye itself. 


HORDEOLUM (style).—A small furuncle or boil occurring 
about a hair follicle on the lid margin. The swelling is cir- 
cumscribed, tender, and situated on the anterior edge of the 
lid. The redness and sweliing may extend over the entire 
surface of the lid. There is no involvement of the Meibo- 
mian glands. The pain is usually severe on account of the 
close structure of the tarsus and sensitiveness of the lid 
margin. In some instances the contents do not break down 
in pus, and absorption does not occur, thus forming ‘‘blind 
styes,’’ which are essentially chronic in form. Some per- 
sons are subject toa miid form of this disease, in which 
ee superficial pustules appear on the lid margin. Recurrence 
| of the disease is characteristic as styes generally come in crops. 
| Causes. —Errors of refraction are often the cause. Expo- 

sure to heat, dust, or irritating vapors, debilitated condition 
of the system, constipation and menstrual irregularities may 
also be classed as causes. 

Treatment.—The use of a saturated solution of boric acid 
has seemed to abort the pests at times. A ey early, epi- 
iation of the lashes at the point of sw ill.often abort 
the stye. If pus has formed, an incigx¥¥ into the tumor and 
evacuation of the contents is the procedure. The in- 
cision should be made parallel e edge of the lid. Inter- 
nally the use of lime-water hide of calcium will often 
prevent a series of sty K efractive errors, if present, 
should be corrected. ®) 

TARSITIS.— Inflar tion of the tarsus seldom occurs as - 
an independent Un On account of the close connec- 
tion of the tars Ņ ith the conjunctiva however, it is very 
likely to be Ųr SA in inflammatory conditions of the 
latter mse 200: especially the chronic form. 

The A@pphy and distortion of the tarsus in connection 


wi Q àtricial contraction of the conjunctiva after trachoma 
W important factor in entropion. Deep inflammation of 
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the skin, especially of the erysipelatous form, may also ex- 
tend to the tarsus. 

Inflammation occurring in the tarsus is nearly always 
£ syphilitic. ‘The progress is slow, the swelling often consid- 


Ae | 


e erable and hard to the touch. The skin however is freely 
e movable over the tarsus. If changes in the form of the tar- 
> sus occurs, operative measures will often be required. 

je Treatment.—If specific, the patient should be placed on 
id iodide of potassium, and as there will usually be found en- 
vn largement of the lymphatics, phytolacca in combination with 
nd iris versicolor should be used when there is inactivity of the 
er- glandular structures. Red iodide of mercury, 1-100 grain 
ich doses, should be given in the secondary stage of syphilis. 
ace Iodide of arsenic, 1-200 to 1-100 grain doses, especially if a 
ps. | scrofulous condition complicates the syphilitic. The usual 
po- specific treatment should be followed in these cases. 

tion 

may 

acid 

epi- 

abort 

r and 

e in- 

[nter- 

often 

esent, 

Fics. 11, 12.—Chalazion, fr surface and appearance with 

ata Asi verted. 

onnec- CHALAZION (M ONn Cyst, Tarsal Tumor.—This is a 
ai very chronic disease ofp Meibomian glands, and has for its site 
of the Ẹ the tarsus. TIG tumor is tense, rounded and firmly adhe- 

rent to the s, but the skin is freely movable over the 

nection mass. AGsrule there is little, if any inflammatory action, 
achoma and thor slowly increases in size until more or less dis- 
Gon og fgurkment occurs through the skin bulging forward. 


— er 
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According to Horner, chalazion is analogous to acne rosa- 
cea of the skin, in the latter the sebaceous glands being 
involved, while in the former the Meibomian glands are 
affected. The contents of the cyst are gelatinous in the 
early stages, but later may become purulent, although this 
is denied by some. 

Under ordinary circumstances the growth tends toward 
the conjunctival surface, and on eversion of the lid there 
will be seen a bluish discoloration which marks the site of 
the tumor. If the contents are purulent, the color will be 
yellowish. Rarely in the early stages the tumor may disap- 
| pear spontaneously. The morbid condition may be single, 
HT but often is multiple. 

If not removed, inflammatory adhesions with the conjunc- 
tiva may form, especially if the lid is irritated through ex- 
traneous causes. If the mass breaks down there will be an i 
escape of the contents, and granulations may project through 
| the fistulous opening. In rare cases the skin may also be- 
ji come adherent. Occasionally the sac will rupture, and the 
purulent material burrow under the tissues_Qf the lids, re- 
sulting in considerable deformity. x 
| Causes.—Not definitely known, alt h there seems to be 
ji some definite relation: between rain and chalazion. 
lI Chronic blepharitis, or a debilit Condition of the system, | 
Ii also seems to favor this con It is seldom seen in | 
| children or young persons $@l ough it does sometimes occur 
before middle life. O 

Treatment.—If poe during the forming stage, mas- 
sage will sometim use them to disappear, though no 
definite promis uld be made. The treatment should be 
made once ce a day, but the manipulation should not 


Wi be so seyege aS to cause excessive irritation of the eyeball. 

| When rowth is of considerable size, or of long stand- 
ings peration is the only measure of relief. E 

i ossible the incision should always be made on the un- | 

sr surface of the lid, directly over the tumor. I prefer a 


} 
f 
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crucial incision. The contents should be evacuated, bring- 
ing the sac also, if possible. Pressure with the thumb nails 
will ordinarily be all that is necessary forthe purpose. If 
the sac is not removed, it should be broken down with a 
chalazion scoop or curette. A probe may also be used for 
the purpose. The cavity will be filled with blood, but this 
will be absorbed in a week or two. ‘There always remains 
considerable thickening of the surrounding tissues after the 
removal of the tumor, and it must be explained to the pa- 
tient, else he will think the growth has not been removed. 
This swelling usually disappears about the time the blood is 
absorbed. 

If it is necessary to make the incision through the skin, 

instead of the under surface of the lid, the incision should 
be parallel with the fibers of the orbicularis muscle, so as to 
leave as little scar as possible. The same method of proce- 
dure should be observed in this as in the first method. 
- If the chalazion is near the lachrymal sac or puncta, espe- 
cial care must be exercised not to injure the structures, as 
greater inconvenience will be caused the patient t by the 
original disease. 

It is generally better to do this operatio der ether or 
chloroform, as the pain is considerable, ane work can be 
done with more ease by having the pai& tractable. 

BLEPHARITIS MARGINALIS (Bfeppro-Adenitis ; Oph- 
thalmia Tarsi).—This inflammatiqn of the lid border may 
involve the skin, conj unctivaOkartilage, and sebaceous 
glands, and when it an Ess the bulbs of the cilia 
and Meibomian glands. ries from a simple hyperemia 
to a serious disease of tissues and ultimate destruction of 
the cilia, eversion ¢f tfré lid margin, and obliteration of the 
lachrymal punctyin. 

Hyperemia 2. lid margin is often chronic and obstinate. 
The edge. e lid is reddened and slightly swollen, and 
there NN increase of secretion of the sebaceous glands. 
an sensitive to bright light, cold, wind, or dust, and is 


>> 
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irritated by close work. The claim is made that it is more 
prevalent among blondes. A strumous diathesis is a common 
factor. _Over-indulgence in eating or drinking, and uterine 
derangements are also given as causes. The majority of cases, 
however, result from eye-strain, as when this condition is 
remedied a cure follows without any treatment in many 


instances. 


Fic. 13.—Blepharitis. A 
The amount of secretion varies as welts he amount of 


complete loss of 
When the lid mar- 
everted, with a smooth 
ces of the follicles, gland- 
, the term ‘‘Zzppztudo’’ is 


swelling of the lid margins. If ther 
cilia the condition is called ‘‘smadrosé 
gin is much thickened, rounded, 
cicatricial surface on which t 
ducts, and canaliculus RY 
given, 

Treatment.—If ae error is present, it should be 
corrected, as other fo treatment will only be palliative. 
Removal of crus Wates from the lid margin is imperative. 
The edges offtitelids should be anointed at night with an 
c acid or plain vaseline ; this will soften the 


ointment o op 
crusts ays ider their removal easier. The use of warm 
ich common baking soda (bicarbonate of sodium) 
ved, a teaspoonful to a pint of water, and placing 
x s or absorbent cotton saturated with this over the lids 
‘Oo 


watery į 
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will remove the crusts as a rule without much irritation. 

Care must be observed not to irritate the eye in these cases, 

as the congestion is increased by so doing. In severe cases 

it is sometimes necessary to raise the crusts with a blunt 

probe. After the removal of the crusts, any dead lashes 

should be removed, as they are a constant source of irritation. 

The application of the boric acid ointment should be con- 

tinued until the acute stages have subsided, then the use of 

an ointment of yellow oxide of mercury may be found desir- 

able. The strength of the ointment is from gr. ss. to gr. ij. 

. to 3j. of the base. Care in preparing the ointment 

. must be taken to prevent any ‘‘lumps’’ occurring, as they 

will be extremely irritating. The mercury should be first 

rubbed with a few drops of glycerine before adding the base. 

If there are deep ulcers along the lid margin, or if there is 

a tendency to bleed when the crusts are removed, these points 

should be touched with a crayon of nitrate of silver, care 
being exercised not to touch the globe. 

The nasal passages should be carefully examined and any 


complications in this region be remedied. If e is any 

f obstruction of the lachrymal drainage appara it must be 
f i relieved. 
5 Internally the use of iodide of arsenjc I-200—1-I00 in 
h g scrofulous persons, with an seni pion Liquor 
J- l potassii arsenitis in those cases havi1 fuse watery excoria- 
is F '> ting secretion of tears. Calcium Keh tendency to pus forma- 

| tion. Phytolacca with enlar lymphatics. Rhus tox. 
be | when there is a burning sepson, and motion of the lids and 
7, E eyeball seems to afford Apis with a stinging sensa- 
we tion and edema of lid Sty urine. If there is much edema 
oa of the lids apocyn(iny ill be indicated, 
the 


orm is an affection of the lids which 


rm presents a 4o 1 picture resembling blepharitis, and is the 
im ) result o SNS uli pubis among the lashes. Most likely to be 
Ing seen an òg the so-called lower classes. 
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Treatment.—Unguentum hydrargyri or liquor potassii 
arsenitis locally. 

HERPES ZOSTER OPHTHALMICUS.—This appears to be 
the result of disease of the branches of the fifth nerve, or of 
the Gasserian ganglion. One or all of the ophthalmic 
branches may be implicated, and over these branches will be 
an eruption of vesicles, situated upon inflamed bases. Neural- 
gic pain, heat, and redness of the skin precede the eruption, 
which may vary from a pin head to a split pea in size. The 
vesicles may be distinct or may coalesce in irregular patches. 
The contents of the vesicles at first is a clear yellow fluid, 
later becoming turbid. After a week or ten days they dry 
up and the brown scales drop off, leaving marked and often 
disfiguring scars. The disease may be mistaken for erysip- 
elas, but the acute neuralgic pain and formation of vesicles 
distinguish it. Partial or complete anesthesia of the skin 
affected may continue for a long period after the subsidence 
of the disease. There may be implication of the conjunctiva, 
cornea, or iris, and cases have been reported of paralysis of 
the ocular muscles, Ç 

The disease seems to be more prevalenggiwtong elderly per- 
sons of feeble nutrition, although it m ccur at any age. 

Treatment.—Local measures QY little or no effect. 
Internally the use of arsenic sometimes afford relief. 
Rhus will sometimes also gi Geis , but asa rule the disease 
will run its course irrespecfi}e of treatment. 


TRICHIASIS—Distichigxis.—The distinction between these 
two conditions is Gygnt importance. In trichiasis the 
lashes turn inwa Ore the eyeball; distichiasis means 
the condition j Mich there is an additional row of lashes, the 
posterior eG Wake eta and these turning in against 
the eyeba N There may also be some incurving of the lid 
margizydsthis condition. In either case the lashes become 


a AN of irritation instead of protection. 


> 
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Causes.—Usually the result of inflammatory conditions of | 
the lid margins, chronic in character, or it may result from 
diseases of the conjunctiva or tarsus. The lid margin is 
usually thickened, and the posterior free edge loses: its 
definite outline. 

Treatment.— Epilation, if the abnormal lashes are not too 
numerous, repeating as required ; this may cause atrophy of 
the hair bulbs and effect a cure. Destruction of the follicles 
may be done by galvano-puncture, but if the lashes are 
numerous this is not advisable as damage may be done if 
care is not exercised. In many cases operative measures | 
alone will suffice. (See operations. ) | 


ENTROPION.—This is an inversion of the free margin of 
the lids, turning the lashes against the eyeball. Trichiasis 
is a frequent complication of entropion. Entropion may be 
| divided into two forms—spasmodic and cicatricial or organic. 
In the spasmodic form there may be no abnormal condition 
of the tarsus, and the lid margins may be healthy, but 
incurving of the margin results from spasmodic contraction 
of the orbicularis at the ciliary border. SE is 

n U 


more likely to be found in the lower lid, a ts from a 
lax condition of the skin. It is someti1 found also in 
cases of irritation from a foreign bod keratitis. The 


second form is the result of organic 
tiva or tarsus, resulting from ci al changes following 
trachoma, diphtheritic conjuncfkvitfs, burns, wounds, etc. 
Treatment.—In the spasmdDe form, if the result of irri- 
tating conditions, the POY of the cause will allow the lids 
to return to the PRU tion, but if the tissues are very 


ges in the conjunc- 


—— 


i lax, painting the s ith flexible collodion, or the applica- 

A . tion of adhesive ¢tri$ may hasten the cure. In the organic 

| form operatiyeaneasures alone will prove of benefit. (Oper- 

d ations. ) ne) 

e 9 ECTROỌRNYX.— Turning of the margin of the lid outward, 
EXPOS 1e conjunctival surface more or less. Two types 
are xecOgnized, the acute or spasmodic and the cicatricial. 

~Q 
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The former may result from swelling of the conjunctiva and 
spasm of the orbicularis. Keratitis may also be an exciting 
cause. Inthelatter formit is an organic condition and may 
be caused by lacerated wounds of the lids. burns, ulcerative 
diseases of the lids—in fact anything that results in cica- 
tricial contraction. 

Treatment.—In spasmodic ectropion the removal of the 
cause will usually be all that is necessary, but in some cases 
a compression bandage may have to be applied for a short 
time. Operative measures will be required in the organic 


forms. 
|| | Fic. 14.—Ankyloblepharon.—Hansell and Bell. 
Wi 
| | ANKYLOBLEPHARON.—AdGdhesion of thedi argins more 
ii or less complete. This condition may congenital or 


til acquired. The acquired form may Se by any 
Hi cause which denudes the normal ag€éytng, as burns. The 
Hi acquired condition is not ofte oy if extensive, without 
symblepharon as a complicatijo 

Treatment.—lf not ext pass a grooved director 
i behind the adhesion an Lone it. If extensive, how- 


ever, a plastic operati ay be necessary. 


il | Symarep AA Ron Gti esion of the lids and eyeball, more 
|| ii or less complete; @Qially of the lower lid, though I had one 
Hh case in which ey lids were attached tothe ball as the result 
HI of some oss Ping a faulty operation for pterygium. ‘The 

most fr t causes of this condition are burns, destroying 


Mi the Ninctival epithelium. Lime, acids, caustic soda or 
iH AW , powder, molten metal, etc., and sometimes the more 
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severe forms of conjunctivitis. The bands of adhesion may 
be slight or extensive. The cornea is often involved. 

Treatment. —If seen early, before adhesion takes place, 
the formation of the bands can often be avoided by keeping 
the lid away from the traumatism, pulling it away every hour 
or so. Sometimes the application of a mild ointment will be 
an aid in preventing adhesion. 


Fic. 15.—Symblepharon.— Norton. 


The placing of a pledget of cotton, which has been covered 
with an unirritating ointment will also be < an these 
cases. If the burn or traumatism extends weit: N. into the 
posterior fornix, the method of transplar n of some of 
the ocular conjunctiva, so as to orna O 1y epithelium in 
contact with the raw surface on the ae rill be necessary. 

FisSURE OF THE CANTHUS. Sis a not uncommon 
complication in conjunctivitis a Oe especially when 
there is considerable photo ‘Os and spasm of the orbicu- 
laris muscle. The grove ed at the outer canthus by this 
spasm becomes excor< y the discharge from the eye, 
and superficial ulce n results. Through reflex irritation 
the spasm is incfeaged, and further complicates the con- 
dition. 

Tre eon application of the salicylic acid ointment, 
or eucaly intment will heal the surface, and relieves the 
spasn S aggravated cases a canthotomy or cantho- 
= eration may be required. Care must be exercised 
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not to get any of the ointment into the eye, as the irritation 
will be excessive. The application of compound stearate of 
zinc with salicylic acid (mild) will also be found beneficial. 


BLEPHAROSPASM — This is a symptom of reflex disturb- 
ance, and may be due to a variety of causes. All grades are 
found, from slight twitching of a few fibers of the orbicularis 
muscle in the lower lid, to complete closure of the lids. It 
may be either a clonic or a tonic spasm. 

The former, which is the mildest form, is generally the 
result of refractive errors, over use of the eyes, or some defi- 
ciency of the ocular muscles. In children, excessive winking, 
with more or less jerking of the facial muscles, has been 
designated by Weir Mitchell as ‘‘habit chorea.’’ Blepha- 
ritis, follicular conjunctivitis, reflex irritation of the fifth 
nerve through the influence of foreign bodies in the eye, 
iritis, cyclitis, and phlyctenular disease may bé causes. Some- 
times results from hysterical conditions. 

The tonic variety is where there is complete closure of the 
lids, and may be produced by the same cquses, only the 
symptoms are aggravated. Carious teet QN nasal affec- 
tions may also be a cause of either form. Qj 

Treatment.—If due to refractive Ka this should be 
corrected. If muscular imbalance ound, this should be 
overcome if possible. If foreig Qies are the cause, their 
removal will be all that wil Bee: Conjunctival or 
corneal diseases should heNreated independently of the 
spasm. If the twitchi TS slight, only a few fibers being 
affected, the local seein of aconite and veratrum, 
aa. fl.3ij ; aqua IN Mix. Apply over the affected parts. 
| Internally, £t@)*result of eye-strain, jaborandi, gtt. i-ij, 
| will often giv lief. Ignatia in cases of uterine disturb- 
ances. Gytilla when apprehension exists. Nux when 
disturbgQ of the alimentary tract is present. 


me .—Drooping, either partial or complete, of the up- 
over the eyeball, with inability to voluntarily raise 


p- 
se 
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the lid. This condition may be congenital or acquired. The 
congenital form may result from an excess of the integument 
of the lid. Defective development of the levator muscle 
may be a cause. Paralysis, probably the result of injury 
from excessive pressure upon the cranium during parturi- 
tion, is given as a cause. An excessive accumulation of fat 
in the connective tissue is also a cause. 


Fic. 16.—Ptosis.—Hansell and Bell. 


The acquired form is nearly always the result of paralysis 
either central or peripheral, and usually is associated with 
paralysis of some of the orbital muscles supplied R he third 
nerve. It may be hysterical. Q 

Syphilis and rheumatism are important S in this dis- 
ease, and if the case is one that will yigO 
ures, can be cured by proper medicgti 

Diphtheria is also a cause, bt ule the drooping is 
transient, passing off as the sys K regains its normal tone. 

Treatment.—If the result of Syphilis, the use of iodide of 
potassium combined with olacca if there is enlargement 
of the lymphatics, wil w best treatment. The use of 
red iodide of mercur I-100 gain doses will be of benefit 
in many cases, algo Qis will be found useful in rheumatic 
cases, espęciallgif there is a burning sensation in the lids 
and motion (O zing) gives relief. Bryonia will be better 
when cl Kof the lids affords relief. Salicylic acid from 

S combined with a soda salt, may be use- 


iA some rheumatic forms, but the use of rer is 
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remedial meas- 
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largely empirical. Prof. Scudder recommended the drug in 
those cases where the tongue was full, purplish, or leaden- 
colored, and where the rheumatic area exhibited local red- 
ness. Jaborandi has given relief in some cases, and espe- 
cially those in which there seems to be a lack of mucous 
secretion. In diphtheritic ptosis, the administration of dilute 
phosphoric acid and nux vomica will be found to hasten 
recovery. 

In many forms operative measures alone will prove effect- 
ive. (See operations. ) 


INJURIES OF THE EYELIDS.—These may be incised, lacer-’ 


ated, or contused wounds, burns and scalds. Emphysema, 
ecchymosis and edema are the usual results of injuries, espe- 
cially contused. A careful examination should always be 
made to discover whether any lesions of the orbit or eyeball 
complicates the external injury. After cleansing a lacerated 
or incised wound, the edges should be approximated care- 
fully, and if possible avoid sutures, holding the parts in ap- 
position by means of a few cotton fibers and, flexible collo- 
dion. If sutures must be employed, aN ould be very 
fine, so that as little scar is left as poGip e. A cold com- 
press can be used, but as a rule a dr ssing will be more 
agreeable. ~~ 

Burns and scalds must be c y handled to prevent the 
adhesion of the lids (ankydo haron), by frequently sep- 
arating them. A mild ent may be used to keep the 
edges of the lids from ering. The use ofa five per cent. 
ointment of aristol i avorite for burns, especially of the 
skin. O 
MoLLuscu QNosom (Cutaneous Corns) .— Sometimes 
seen, and th may be similar growths elsewhere on the 
body. ‘F rowths may be pedunculated or sessile ; they 
can us AS removed with the saturated solution of sali- 
cy N in thuja, but if this fails excision should be prac- 
tic 
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NrEvuROoMA—Ljipoma.—Either of these tumors may be 
found in the lids; they are benign in character and should 
be carefully dissected from their situation, A lipoma may 
increase to such a size as to render it impossible to volun- 
tarily raise the upper lid. In a case of this kind removal of 
the mass is not always followed by normal elevation of the 
lid, so a guarded statement of the result of the operation 
should be given. 


A growth very seldom seen is adenoma of the Meibomian 
glands. 


Enchondroma of the tarsus is another growth which rarely 
occurs ; both forms are benign in character. 


XANTHOMA—(Xanthelasma).—Fatty degeneration and 
new connective tissue growth occurring in the eyelids, usually 
the upper, most likely to occur in elderly persons. There is 
a slightly raised area, more or less oval in form, yellowish or 
straw-colored and with a smooth surface. 

Treatment.—Removyal of the affected tissue when os can 
be done without producing deformity of the lid. 


SARCOMA.—Sarcoma may occur as a primary g Ri I 
is most frequently seen in children. ‘The origi be ina 


Meibomian gland, the connective tissue, or onjunctiva 
of the lid; in the latter condition the is frequently 
pedunculated. In the early stages the a is freely movable 
over the growth. ‘The sensation giGe} n palpation is that 
of a roundish mass more or less e Stic, In this stage there 
is a chance of mistaking the gro for a chalazion, but the 
growth is much more rapid the latter. Ulceration may 
follow, and the orbital ti ay beimplicated. 

Extirpation may be Ane by recurrence, so an early 
diagnosis is most fa e, if complete removal of the growth 
has been perform This may not be permanently curative, 
but neverthelesgy$always advisable. 

INCREAS “ACTIVITY OF THE MEIBOMIAN GLANDS— 
When tiS$condition occurs there will be crusts, small 
absçe or calcarious accumulations où the lid margins, or 
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conjunctival surface. There is a yellowish appearance of the 
points, and they are readily removed with an eye needle, or 
point of a fine knife. 


HLEPHANTIASIS.—This condition consists of an excessive 
growth of the skin and connective tissue, but is seldom seen. 
It may result from an injury. 


LEPRA.—Leprosy may attack the eyelids, but is usually 
secondary to the same condition existing elsewhere on the 
face. Anesthetic colored areas, differing but slightly trom 
the normal integument are found. Eventually, malformation 
of the lids is very sure to occur. 

LAGOPHTHALMUS.—Imperfect closure of the lids. This may 
result from either paralysis, orbital tumors, anterior staphy- 
loma, exophthalmic goitre, or it may be a congenital defect. 
It is most frequently found in connection with paralysis of 
other facial muscles. 

Prognosis.—Guarded. Ulceration of the cornea may re- 
sult through inability to close the lids. 

Treatment.—In all forms, unless relief can be obtained 
before the integrity of the cornea is threatened, tarsorrhaphy 
will be imperative. If medical methodgT¥ afford relief 
without this operation, it of course shoy@)fiot be performed. 
The location of the lesion and its WA should be decided 
upon if possible and treatment re ed acccordingly. 


BLEPHAROPHIMOSIS.—A di tion in the length of the 
palpebral opening either genh cicatricial contraction of 
the lids or adhesion of the Imargins at the external canthus, 
usually the result o of the surfaces through 
traumatisms, infl n, or ulceration. 


IG reatment. IEW S prevent adhesions from forming, 
but an operatignjis = ee required to remedy the defect. 


sts.—A change in the character and color of 
n from the sweat glands, or sebaceous glands. 
Th r is bluish or bluish-black, and is usually located on 

ree lid. Seen most often in women, especially hyster- 
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ical subjects. In many instances the condition is due to 
fraud, the patient using some substance to produce the dis- 
coloration. Intruechromidrosis the morbid process may last 
for months. The discoloration may be readily removed by 
using an oily preparation and wiping with a soft cloth, 

Treatment.—Constitutional measures which will restore 
the system to the normal should be employed. Locally the 
ointment of salicylic acid may be found beneficial. 

POLIOSIS OR CANITIES.—Lack of pigment in the cilia. 
The cilia of both lids may be affected, or only part of them, 
and in some cases but one lid shows this peculiarity. The 
eyebrows also may be similar!y affected ; it may be a con- 
genital defect, or result from an injury. 


CHAPTER RTI. 


LACHRYMAL APPARATUS. 


The lachrymal apparatus is divisible into two parts: 
the one, consisting of the lachrymal gland and its ducts, 
has to do with the secretion of the tears and their car- 
riage to the conjunctival sac; the other, comprising the 
puncta, canaliculi, lachrymal sac, and nasal duct, is the 
drainage apparatus, and its function is to carry away 
the tears after they have performed their offices of moistening 
and washing away particles of foreign material from the con- 
junctiva and cornea. 

Anatomy.- The lachrymal gland is ESE two por- 
tions, the larger or superior portion is lod Mn a depression 
at the outer angle of the orbit, the fos landulæ lachry- 
malis, just inside the orbital margi e shape is similar to 
that of a small almond, and the v BAS convex surface isin 
contact with the periosteum of N bital roof, attached by 
fibrous bands. ` The concav Kurface rests upon the eyeball, 
at the upper and outer po fe) and the external and superior 
recti muscles. Separation the larger portion by a fibrous 
band or septum, is NEn rior or accessory lachrymal gland, 
which lies alon t xcretory ducts of the superior portion 
just beneath theJmucous membrane of the fornix, The 
structure andgeneral appearance of the gland resembles the 
serous s Qly glands. The ducts which carry the tears 
from wo portions of the glands vary in number from six 
to AY e, the greater number being in the superior portion. 
54 
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Psychical stimulation or irritation of the eye through any 
cause, will cause hypersecretion of tears, and it may result in 
an overflow on to the cheek, or the quantity may simply 
cause the frequent blowing of the nose necessary. The 
secretion from the glands is faintly alkaline, containing sodii 
chloridum, alkaline and earthy phosphates, fats, albumin, 
extractive matter and epithelium. 

The drainage portion commences with the minute orifices 
(puncta lachrymalia), situated at the top of the small conical 
elevations (lachrymal papille), seen on the margin of the 
lids near the inner canthus. These papillae are turned 
toward the eyeball in such a manner as to receive the tears 
as they flow toward the nose. ‘These elevations are called 
upper and lower, the puncta being designated in the same 
manner. ‘The puncta are the openings of the little canals 
(canaliculi lachrymales), which run from this point to the 
lachrymal sac. ‘The direction of these minute canals is first 
vertical, then turn abruptly and pass almost horizontally to 
the lachrymal sac. The upper is the shorter of the two. 
The canals are situated just beneath the surfac 
border of the lids. Occasionally the two c 
and form one common duct before enterin 

The lachrymal sac is the upper dilate KO 
duct,-and lies in a grove formed by aN chrymal bone and 

nasal process of the superior maxil The sac is composd 
of a fibrous, elastic coat, line oR mucous membrane, 
which is continuous through thDlachrym al canals, with the 
mucous lining of the co i{Grtiv za, and through the nasal 
duct with the pituitar rane of the nose. The shape 
of the sac is ovoid WY per extremity being closed and 
rounded, while Eier is continuous with the nasal duct. 
The internal p 
connected wi e anterior wall. 

The lac alor nasal duct extends from the lower por- 
tion of sac to the inferior meatus of the nose. The 
oS the duct is about three quarters of aninch. The 


the free 
icili unite 


nd of the nasal 


ebral ligament passes across and is closely 
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direction varies considerably in different persons, but the 
general direction is downward,outward and slightly backward 
orforward. The nasal orifice varies in shape, and has a valve- 
like formation (valve of Hasner), and is situated upon the 
lateral wall of the nose, beneath the inferior tubinated body. 
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The duct is = Qrined in an osseous canal formed by the 
superior magjlary,lachrymal, and inferior turbinated bones. 
Its wallscké those of the middle ear, partake of the char- 
acter th mucous and periosteal membrane, and are sup- 
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and at certain points are valve-like folds. Cylindrical epi- 
thelium lines the duct and sac. 

The size of the bony canal which contains the membra- 
nous duct, varies in size and shape, the variations existing 
in different parts of the canal. 

Diseases of the secretory portion of the lachrymal appa- 
ratus are infrequent, compared with the excretory part. 


DACRYOADENITIS.—A comparatively rare disease, and 
consists of inflammation of the glands. It may be acute or 
chronic, suppurative or non-suppurative. In the acute form 
there is considerable swelling and redness of the upper lid 
at the outer angle. The swelling may be sufficient to cause 
the eyeball to be displaced downward and inward. Pain is 
severe and increased by pressure. Inflammation of the con- 
junctiva and sometimes chemosis. Resolution may take 
place, or a chronic form may result, and in some cases sup- 
puration ensues. In the chronic form the symptoms are 
somewhat less severe, but considerable swelling remains, 
and the gland can be felt on palpation, the lobulated border 
being prominent. If suppuration follows, it usuakly points 
upon the skin, although the opening may be thraxfyh žhe con- 
junctiva. The non-suppurative form has bee Qed mumps 
of the lachrymal gland (Hirschberg). & 

Causes.—Injuries are probably the 
Conjunctival and corneal diseases 
lous subjects also seem to be m@re“subject than others to 
this disease. It is generally o1 Win one side. 

7reatment.—If the diagno@ is made in the early stages, 
the use of aconite and p acca may cause reduction of 
the gland, phytolacca fig the same effect on the lachry- 
mal gland as on oe landular structures. Calcium should 
not be e eNHer in the form of lime-water or the 
sulphide. Hey rsicolor may be the indicated remedy. 


st common cause. 
he factors. Scrofu- 


‘Locally, ae arly stages,iced cloths may be useful ; as a 


rule h lications are to be avoided, as a poultice effect 
eye is seldom desirable. If suppuration occurs, 


a9 
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a free incision should be made on the conjunctival surface 
if possible, otherwise the incision should be parallel with 
the eyebrow and as close as possible to it. 

HYPERTROPHY OF THE LACHRYMAL GLAND.—This is a 
rare affection, and although it has been observed at birth, 
it usually comes on in later years. ‘The lobulated indura- 
tion and slowness of growth, as well as-the location at the 
upper and outer part of the orbit, confirms the diagnosis. 

Treatment.—Phytolacca may have an influence on the 


structure, but as a rule operative measures only will suffice. 


(See operations. ) 

PROLAPSE OF THE LACHRYMAL GLAND.—This condition 
has occurred spontaneously, and is known by the tumor be- 
ing soft and movable under the upper lid. 

Treatment.—Operative. 

FISTULA OF THE LACHRYMAIL, GLAND.—This may be the 
result of an abscess, or it may be a congenital defect. 

Treatment.—Cauterizing the fistulous tract or a plastic 
operation may succeed. Extirpation of the gland may be 
necessary. À 

SYPHILIS OF THĘ LACHRYMAL GLAN specific infec- 
tion of the gland seldom occurs, but ifg@&@oes the use of the 
iodides and phytolacca will usually ye@et a cure. 


Dacryops.—Cystic distenti Qne or more of the effe- 
rent ducts. Eversion of the ŲdSShows a bluish-pink, semi- 
transparent, elastic, somewl@) Wuctuating swelling, situated 
beneath the conjunctiva @y its upper and outer part. The 
swelling increases su 7 through any cause that increases 
the activity of the d. Unless the mouth of the duct is 
occluded, pres: ver the tumor will cause partial or com- 


plete emptyi the cyst. 

Treatmga An artificial opening between the cyst and 
the con} iva may be made, the incision being kept open 
by NY g for a time to prevent too rapid cicatrization. 
Vo 


raefesuggests passing a silk thread through the wall 
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of the cyst, tying in a loose loop, and permitting it to cut its 
way out. 

TUMORS OF THE LACHRYMAI, GLAND.—These may be 
fibroid, sarcomatous, adenomatous, hydatid cysts, etc., in 
fact any kind of tumors that may be found elsewhere. 

Treatment.—Extirpation of the gland. 


ATROPHY OF THE LACHRYMAL GLAND.—This condition 
has been seen in cases of xerosis of the conjunctiva. There 
is no treatment. 

ANOMALIES OF THE PUNCTA AND CANALICULI.—(1) Con- 
genital. Double puncta and canaliculi have been seen, as 
well as absence of both structures. The lachrymal points 
may be wanting, and the canaliculi be simply open canals, 
running along the edge of the lid, like small furrows. 
(2) Acquired. Malposition of the puncta through wounds 
of the lids, lupus, epithelioma, chronic inflammation of the 
lids or conjunctiva, ectropion, etc. Facial paralysis may 
be the cause. In any of these conditions the punctum be- 
comes changed in its relation to the eyeball, and the tears are 
not carried away in their natural channels. The erm epi- 
phora is employed to designate the overflow of tea, tenosis 
of the punctum may occur through inflammat@y conditions 
of the lids, or obstruction of the canaljqiMis may occur 
through introduction of a foreign body% a cilium. The 
canaliculus may be narrowed shoe Gianmator action 
also, producing the same results é foregoing conditions. 

Treatment.—This will vary ~~ to the cause and 
condition of the structures @yvolved. If the obstruction 
is the result of mechani uses, the removal of this con- 
dition will suffice. T neta may be occluded, while the 
balance of the exc Q apparatus remains intact; in such 
a case the BLEN puncta, usually by dilatation, will 
be sufficient. triangular probe found in every pocket- 
case of inst nts is as good an instrument as any for the 
purpos metimes the canaliculus is narrowed, and must 
be Ys means of a probe. Slitting of the canaliculus 
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should be avoided if possible, as then there is an open gutter 
instead of a capillary tube, and the danger of foreign bodies 
getting into the lachrymal sac and setting up severe inflam- 
matory action is increased. 

If slitting of the canaliculus is required, it should be done 
with a narrow-bladed, probe-pointed knife, which should be 
introduced into the puncta vertically, then bring the handle 
of the knife to a horizontal position, the handle towards the 


Fic. 18.—Method of holding kife fd lid. Dotted line represents 
the position of the knife a the operation is completed.— 


Fox and Gould. 

outer canthus, keep tQQlid on the stretch with the disen- 
gaged hand, and 1 the knife inward until the point 
strikes the laghf{Qnal bone, then bring the handle of the 
knife to the véstécal position again, keeping the cutting edge 
towards then unctiva, and cutting the whole length of the 

The cut edges must be separated or they will 
ther in ashort time. Sometimes it is only necessary 


he 
t N for a short distance from the punctum, and dilate the 


canal ic 
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rest of the canal. ‘This is preferable if it” will answer the 
purpose. 

Malpositions through inflammatory action will generally 
have to be remedied by some plastic operation. 

DacryocysTITis.—This is a catarrhal inflammation of the 
lachrymal sac, and occurs both as an acute and chronic con- 
dition. Primary inflammation of the sac is of rare occur- 
rence. Inthe vast majority of cases the disease is dependent 
upon disease of the nasal duct or the nasal tissues, the inflam- 
matory action extending into this region. Injury of the 
nasal bones may cause the disease, or the introduction of 
irritating solutions into the sac, but either of these causes 
are rare. 


Fic. 19.—Acute eee 

Symptoms.—The eyes ‘‘swim’’ in and exposure to 
high winds, dust, or irritating v Pave cause them to 
overflow. The conjunctiva beco giihi perenic and injected, 
the margin of the lids, especie ear the inner canthus are 
reddened, blepharitis being esult. 

Frequently there is sw h over the sac (mucocele, lach- 
rymal tumor). heen ver this swelling will express some 
of the retained flui oi the puncta. The fluid may be 
clear, or a Ss viscid mucus (dacryocystitis 
catarrhalis), Morbid from the presence of purulent 
material ( yocystitis blennorrhoica). 

In the Ni nic form there is seldom pain, but when through 
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any cause the inflammatory action becomes acute, the swell- 
ing is considerable, redness of the tissues over the sac is 
marked, and the pain often intense. At this stage the disease 
may be mistaken for erysipelas, lupus, or some of the skin 
diseases affecting the skin of the face or lids. There is often | 
a severe chill followed by fever. 
i If there is phlegmonous inflammation of the cellular tissue 
surrounding the sac (dacryocystitis phlegmonosa), the pus | 
will burrow in front of the sac, forming pouches in the con- | 
| nective tissue, and usually the lachrymal abscess thus formed 
points below the tendo-oculi. If left alone, the abscess rup- 
tures externally, usually leaving a fistulous opening into the 
sac This fistulous opening may close after the acute symp- ! 
toms subside, but often it is permanent. l 

Diagnosis.. —As a rule not difficult, although at times l 
through association with other diseases, the diagnosis is com- 
plicated. 

Treatment.—The resort to radical measures should be left 
| until other means fail. Gentle massage over the sac will 
| often cause it to empty, then by using a wash of boric acid, 
| some of the solution can be worked into thee The acute 

attacks, resulting from rhinitis, will Tele ickened con- 


dition of the nasal tissues as a rule, n such cases the 
prompt emptying of the sac can us be effected by using 


a 


a pledget of cotton, as large as 1 well be placed in the | 
nostril, saturated with glyceri! his should be allowed to 
remain for twenty ten half an hour, then repeat the 


application. As a ruletwe’ applications will be all that are 
necessary, the conten? the sac being discharged through 
the nasal duct. Q 

In cases of gl ic dacryocystitis, the swollen turbinates 
are often the Gx of the trouble, and in such, the use of an 
ene acid (gr. xx to 3j) applied in a similar 
| manner 1e glycerine, will result in a cure in numerous 
cas Crhe internal administration of aconite in the acute 
stað must not be forgotten. Sulphide of calcium 1-100 gr. 
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is the best in purulent cases. Iodide of arsenic in 1-200-1-100 
gr. doses in scrofulous cases. Iodide of potassium in syph- 
ilitic conditions. 


If necessary to operate, the same precautions are necessary 
as advised in slitting the canaliculus. (See operations. ) 


ò 
Q 
wl 


A 


CRIA RIEA IN, 


DISEASES OF THE CONJUNCTIVA. 


Diseases of the mucous membrane covering the eyeball 
and under surface of the lids, comprises about thirty 
per cent. of eyeaffections. The conjunctiva is subject to all 
the pathological changes that mucous tissue in general is 
liable to, as well assome peculiar toitself. Being continous 
with the mucous membrane of the nose, through the drain- 
age portion of the lachrymal apparatus, it is especially lia- 
able to be affected by inflammatory conditions of the respi- 
ratory tract. The vascular connection being extensive, it 
is almost certain that inflammatory conditions affecting the 
anterior part of the eyeball, should affect t 1ucous men- 
brane of the eye, as in keratitis, iritis angp&vclitis. Inflam- 
matory conditions of the posterior RQvion of the eyeball 
however seldom affect the conjungi, hence in diseases of 
the optic nerve, choroid, reti one vitreous we seldom 
find any pathological chang: Km. is membrane. 

In health the conjunctiveants quite transparent, the blood 
vessels not being noticeable; thus allowing the sclera to be 
clearly seen. In mo conditions this is changed, and 
the transparent rance disappears more or less com- 
pletely, dependi `upon the intensity of the congestion. 
In simple hy mia the membrane is more or less reddened 
by the irfefAsed vascularization. The blood vessels are 
ee increased in number; the veins are more tor- 
BANS id larger, and in severe inflammatory action the 
64 
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view of the sclera is entirely obliterated, the eye presenting 
a bloodshot appearance. An important diagnostic feature 
of conjunctivitis is the movable condition of the blood vessels 
over the ball when the eye-lid is moved by the finger or 
thumb against the globe. This is one of the points to re- 
member in making a diagnosis between conjunctivitis, iritis 
episcleritis, &c. 


= 
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Fic. 20.—Conjunctival and Subconjunctival Injection. SYricor 
neal zone; 2, Conjunctival injection ; 3, 3, Seleroti e ion.— 
Hansell and Bell. 


In the healthy eye the amount of secret@yNis only suf- 
ficient to keep the tissues moist, pliable properly lubri- 
cated. In the various forms of con vitis the amount 


of secretion is abnormal. In the ee stages, the se- 
cretion is often deficient, causing Sry, stiff feeling of the 
tissues and lids. ‘This stageagG@4ometimes marked enough 
to give a dry appearance Yeye. The patient complains 
that it seems anger Ls) ull the lids open, especially in 
the morning. T re frequently seen in the chronic 
form of hyperemig t an it is in the acute. In the acute 
form the secretes almost entirely watery, not enough 
mucus AOS for lubricating purposes, and the mem- 
brane han racerated look. In the second stage of inflam- 
eS mucus is increased beyond the normal through 


ee ed activity of the glands. 
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Without a condition present favoring pus formation, the 
secretion preserves its mucous character, and catarrhal con- 
junctivitis presents. If from any cause pus is formed, pus 
cells are mingled with the mucus, and the color of the dis- 
charge changes, becoming more or less yellowish according 
to the amount of pus present. In the severer forms the pus 
predominates and may constitute nearly the entire secretion. 

In uncomplicated conjunctivitis there is little pain, the 
tissues being lax enough to allow considerable distention 
without making pressure on the nerve terminals. When 
pain is present in uncomplicated conjunctivitis, it seldom is 
neuralgic in character. ‘The feeling is more that of discom- 
fort and annoyance, heaviness, and heat. The reflex symp- 
toms of increased flow of tears (lachrymation) and dread of 
light (photophobia) are not as marked as in keratitis, iritis, 
cyclitis, &c. 

During the hyperemic stages of the acute trouble, these con- 
ditions may be present in a slight degree, but soon subside; if 
they do not it is well to be suspicious of other lesions, and to 
make a careful inspection of the eye is Get is w late. 


For convenience, conjunctivitis is into three 
classes: hyperemic (and congestive), ao and puru- 
lent. ‘The sub-divisions will be giver @ gider the appropriate 
headings. xO 

ACUTE HYPEREMIA (Dr rrh).— This may exist 


independently, and is well ge ented in an eye in which a 
foreign body has lodged, evher on the conjunctival surface 
of the ball or under th@jids. Tobacco smoke, cold winds, 
irritating vapors, e Ovay also cause this condition. Ame- 
tropia is a prolifi se of this condition. Rhinitis, obstruc- 
tion of the 1 {inal canal, blepharitis, and some constitu- 
tional discassodiay cause the condition, e. g., gout. 

In ac ny rperemia the vascularity of the membrane is 
incre more by excessive determination of blood to the 


a n by obstructed return. The arterial circulation is 


m to be increased by the larger number of small, straight 
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vessels running toward the cornea, or point of irritation. 
Suffusion of the eye, due to increased lachrymation is usually 
present. There is seldom any discharge of mucus or pus in 
this stage, unless infection is introduced by a foreign body 
or other means. The amount of discomfort depends upon 
the cause and the individual. If the cornea is involved, 
neuralgic pain will often be present. A careful examination 
of the eyeball and lids should always be made, in order to 
eliminate foreign bodies as a factor. 

Symptoms.—The congestion,sometimes a slight swelling of 
the conjunctival follicles, photophobia and lachrymation 
more or less marked, uncomfortable sensation in the eyes, 
increased by use of the eyes, especially by artificial light. 

Treatment.— Removal of foreign body, if present. Correc- 
tion of refractive errors, Due attention to nasal passages 
and general health, 

Locally the use of the boric acid wash, using 3ij to a pint 
of water. If much irritation exists the use of.: K—Morphine 
sulphate gr. ij, Lloyd’s hydrastis fl3ss, and aqua distillata 
q.s. flss, will be found soothing. The use o A ctive 
astringents seldom is beneficial, and a solution gN ikae of 
silver should never be used in these cases. A hot or cold 
water douches will be found useful ir e 
constitutional disturbance should Ha 


cases. Any 
after. 
CHRONIC HYPEREMIA (Passiv estion) of the con- 
junctiva R 
The term hyperemia is rea OAA as a true con: 
dition is seldom found, it o ore a passive congestion. In 
this disease there is n uch increased activity of the 
arterial circulation N is a retarded and sluggish 
venous return. R are increased in size, more tortu» 
ous, ae frequey@y very prominent on the conjunctival sur- 
face. This & Non | is more pronounced on the palpebral 
surface RY er ocular or bulbar. The ocular membrane 
in many s is not affected, though it will redden more or 
less alsight provocation, more readily than healthy con- 
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junctiva. ‘This is one of the most common of all conjuncti- 
val affections, and though not dangerous, is extremely annoy- 
ing and uncomfortable. In many cases the use of the eyes 
for close work is impossible. 

This condition is often a symptom of other eye affections 
and may be also due to general debility. Eye strain is a 
common factor, as well as disease of the lachrymal apparatus, 
nose, and vault of the pharynx. 

Symptoms.—Heat, burning and itching of the eyes and lids, 
heaviness of the lids, and in bright artificial light, a dispo- 
sition to partly close the lids. Not infrequently a feeling of 
dryness and stiffness, as though there was not sufficient 
moisture, especially at night when awakened from sleep. 
This is due to diminished secretion, and is sometimes desig- 
nated as dry catarrh. ‘The sensation as if sand or dust was 
in the eyes is very common, and in many cases it will be 
almost impossible to convince the patient that no foreign body 
is present. The swollen condition of the veins is responsible 
for this condition, the veins being raised above the surface of 
the conjunctiva, act as foreign bodies. cause which 
increases the flow of blood to the head esmae the 
condition. If neglected, it will be bu@ $hort time before 
distinct pathological changes occur ; tissues becoming 
thickened, the papillary structures rged, producing what 
is called hypertrophied papillg De normal smooth appear- 
ance of the palpebral surfa ©) and looks as though fine 
meal or dust had been u over the conjunctiva. These 
points are usually muchQymaller than the granules seen in 
follicular conj U r trachoma. 

Treatment. — not differ materially from the acute, 
unless of lon Àe Correction of refractive errors, 
good hy aaa Kaido and as little use of the eyes as pos- 
sible. Sù ate of zinc may be used with the hydrastis 
LORS these cases, and an ointment of boric acid gr. 

LS to white vaseline 3j applied to the lids at night will 

D afford relief. If there is a burning sensation of the 

ne) 


moore 


' 
n + 
Pia 


N 


DISEASES OF THE CONJUNCTIVA. 69 


lids, and motion gives relief, rhus tox. should be used. Bry- 
onia in those cases having the sensation of stiffness of the 
lids, and rest or quiet giving relief. If a rheumatic tendency 
is present, cimicifuga will be beneficial. 


ACUTĘ CATARRHAL CONJUNCTIVITIS.—This condition 
frequently follows an acute hyperemia, and may be the pro- 
cess of resolution of this condition. The increased secretion 
of the glands relieving the distended vessels, restores equi- 
librium of the circulation. Sometimes no cause can be as- 
signed, although as a rule this is not the case. Diseases of 
the upper air passages, bronchial affections, skin diseases, the 
exanthemata, typhoid fever, and rheumatism, exposure to 
irritating vapors, tobacco smoke, dust, etc., as well as ame- 
tropia and the introduction of infectious material, may be 
causes. The popular term ‘‘pink eye” is often used, but 
as it means nothing, it should not be used. If much swell- 
ing of the tissues surrounding the eye occurs, especially in 
young girls, it is well to inquire as to the existence of a 
vaginal discharge, as this leucorrheal condition through infec- 
tion, will often be found to be the exciting ca Q Acute 
catarrhal conjunctivitis seems at times to be efnic, espe- 
cially when ‘‘influenza’’ is prevalent. Anot{ier cause is the 
popular application of ‘*cold tea’’ tot We. This habit 
prevails in most localities and sh Gays oT develop a 
serious condition of the eye. 

Symptoms.—In the first stage, R symptoms do not vary 
from those found in hyperenga, and may last from a few 
hours to two days, when t@ discharge becomes mucous or 
muco-purulent. The N fi, in running over the lids, may 
excoriate the skin g e lids stick together mornings, 
caused by drying Kile secretion on the lashes. On pulling 
down the low yi, flakes or a roll of mucus or muco-pus 
will be seen 1 Oy onthe fornix. In severe cases small hem- 
orrhages WNRE conjunctiva may occur. 

The IN Jay be slightly swollen, and a sense of discomfort 
or 8S yess noticed, though actual pain is seldom present. 
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When pain is present it is confined to the eye and does not 
radiate to the surrounding parts like the neuralgic pains of 
iritis. Photophobia may be present, but is not usually mark- 
ed, unless the eye affection is a complication of measles, or 
the corneal tissues are affected by small superficial ulcers. 

The intensity of the symptoms is in proportion to the sever- 
ity of the inflammation. ‘The secretion also varies in amount 
and quality, from a small proportion of mucus to what ap- 
pears to be a true purulent discharge, varying during the dif- 
ferent stages. 

Vision may not be impaired, but in the graver forms, more 
or less disturbance of vision is to be looked for. The cor- 
neal epithelium may be affected through maceration, caus- 
ing visual disturbances, or the same effect may result from 
adhesion of the secretion to the corneal surface. If the cor- 
neal epithelium is affected, the symptoms of the disease are 
aggravated. Under such a condition ulceration of the cor- 
nea may appear, either during the course of the disease or 
following it. The cornea should always be watched careful- 
ly in all cases of conjunctival disease, =e what in the 
start was only a simple condition may no me a serious 
one, threatening the integrity of the self, 

Prognosis.—Good, as with any Ken of proper care the 
condition will soon subside. XS 

Treatment.—Cleanliness is o ıtmost importance in this 
as in all diseases of the ey As a general direction it is 
well to state that poultices Sdidom if ever are required about 
the eye, as in the majox\ of cases, they do more harm than 
good. Good hygi 1G nditions are of the gréatest import- 
auce, which of c includes plenty of fresh air. 

The diet shQuk?be nutritious and easily assimilated and the 
bowels kepgin good condition. 

Locall e eye should be bathed every half hour or hour 
WHA water, or preferably a solution of boric acid (3ij to 
wate 3xvj), this may be used either hot or cold according 
tthe relief afforded the patient. As a rule it is safe to be 
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governed by the patient, in this matter. ‘To use the boric 
acid wash, the lids should be separated, and using an eye 
pipette or dropper, throw a pipette full of the solution over 
the eyeball, taking care to hold the point of the instrument 
close to the ball, as otherwise the impact of the stream will 
cause so much discomfort or pain that objections will be made 
to future applications. The solution may also be squeezed 
from a small pad of absorbent cotton. The eye should be 
well flushed each time, and the process should be repeated 
often enough to keep the eye free from secretion. At night 
the ointment of boric acid will be soothing, and also will pre- 
vent in a great measure the lids sticking together. 

After the acute stage has passed off, a mild astringent wash 
should be used, and the sulphate of morphine and Lloyd’s 
hydrastis with equal parts of distillate of hamamelis and sol- 
ution of boric acid will generally be all that is necessary. 
Sulphate of zine (gr.j to f13j) will sometimes give good re- 
sults. Lloyd’s ergot fl3ss to solution of boric acid will often 
cause the congestion to disappear rapidly. This solution 
must be kept in a cool place as it soon Soi. then 
should not be employed, as it will be an irritan 

Internally, during the acute stage, aconite¢N) hen much 
swelling of the lids occurs, with a stingi €pain, especially 
with kidney disturbance, apis, in dog gtt. 1-10 to 1-6. 
If there is much edema, apocynut O ive relief quickly. 
Pain in the eyeball or lids, aggr ed by motion, bryonia. 
When motion of the ball or li es relief from pain, rhus 
tox. If the tissues have a oe feeling, or if rheumatism 
is present, cimicifuga. Ng prehensive condition is pres- 
ent, pulsatilla. Inne persons, especially women, not 
apprehensive, ignatla. )With a purulent discharge, especially 
if corneal ulcera is threatened, sulphide of calcium in 
I-100 gr. dose f the secretion is stringy and tenacious, 
bichromate’ GS potassium in 1-100 gr. doses. If anemia is 
marked, % e of arsenic in 1-200 gr. doses. If there is en- 
largemeut of the lymphatic glands, phytolacca, 
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PURULENT CONJUNCTIVITIS.—This destructive disease 
occurs in two forms, designated in the new-born as ophthal- 
mia neonatorum, and in adults as gonorrheal conjunctivitis. 

A large proportion of the blindness existing in the world 
is due to the former division, while the latter also furnishes 


its quota. 
Ophthalmia neonatorum is a disease of the new-born, the 


cause of the affection being the introduction of infectious 
material into the eye of the child during its passage through 
the parturient canal, or inoculation from soiled cloths or 
hands after birth. It is an injustice to say that in every case 
of this disease the mother has, or has had gonorrhea, for an 
acrid vaginal secretion is often present about the time of 
parturition, which will produce the same line of symptoms as 
the gonorrheal infection. Careless bathing is at times also 


a factor. 
The claim is made that the disease is more frequent in face 


presentations, and this may be true, as in the other cases the 
secretion is more liable to to be swept away by the present- 
ing parts. Whether there is any difference in the ratio between 
boys and girls is a question, though the se made that 
boys are more afflicted than girls 

Symptoms.—Redness of the eyes © ratty noticed the 
second or third day after birth ; RO oner after birth the 
more severe the attack and AQ ater the danger to the 
integrity of the eye. Bot are likely to be affected, 
though sometimes only on can suffer. The first symptom 
is the slight redness, a Q> a slight discharge in the cor- 
ners, the inner contaigM$¢ the most. This is soon followed 
by swelling of thei@y and conjunctiva, which in severe cases 
is very pronoun 

The pain QÇ sVidently severe, and the discharge profuse. 
The surfa f the lids is hot to the touch, the color red or 
dusky r nd the skin tense. The upper lid overhangs the 
low Qua can be everted only with difficulty. The dis- 
ch , which at first was only slightly turbid, becomes yel- 
iy or yellowish-green pus, and the quantity is enormous. 
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Eversion of the lids the first two or three days will show a 
swollen, red, and velvety conjunctiva, and the ocular mem- 
brane will be injected. Easily detached flakes of lymph will 
be found on the mucous surfaces. Later the conjunctiva 
becomes roughened and of a dark red color, spots of ecchy- 
mosis may appear, or the surface is succulent and bleeds with 
the slightest manipulation of the lids. Marked swelling 
and infiltration of the ocular conjunctiva soon appear, form- 
inga hard rim; at the bottom of the crater-like pit the cor- 
nea is seen. This condition endangers the integrity of the 
eye on account of the impeded nutrition of the cornea. The 
thick, creamy discharge increases, and either flows from be- 
neath the overhanging upper lid, or is packed up in the con- 
junctival cul-de-sac. 

The tenseness of the lids may now become lessened, and 
they can be readily everted. The conjunctiva may lie in 
folds and papilla-like elevations, and the discharge contain 
blood and serum. ‘The disease if left alone gradually de- 
clines, and in from six to eight weeks the discharge nearly or 
entirely ceases. The patient, however, will probaly have 


lost the eye entirely, or vision will be reducec ot much 
more than perception of light. 
The relaxed palpebral conjunctiva is thgs{ened and gran- 


ular in appearance, like the granulatia 
wounds. ‘The ocular tissue is also 
changes often remain. 

The greatest danger is loss of Qsion through destruction 
of the corneal tissue, espe ‘Gy if -haziness of the cornea 
occurs within a day or.t ter the onset of the disease. 
Small ulcers, usually o WS 
margin, and rapidl Aae in size. The ulcers are often 
central, so all pats of the cornea must be watched. ‘The 
ulcers may, it early stages, be transparent, but cloudy 
infiltration @Wearly always present. In mild cases of the 
disease SS rnea may escape implication. 

CharigeS in the cornea may result from one of two causes, 
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the pressure on the nutrient vessels in the surrounding tis- 
sues by the excessive swelling, cutting off nourishment, and 
also by direct infection from the discharge. 

Ulceration of the cornea may result in one of two con- 
ditions: either it will heal without perforation, especially if 
the ulcer is superficial ; or if deep, it may perforate the cor- 
nea and lead to the loss of the eye. Ifthe perforation is 
small and central, the aqueous escapes, and the lens is 
pushed forward against the posterior surface of the cornea, 
closing the opening, which soon becomes filled with lymph. 
The aqueous collecting, and the opening closed, the lens 
returns to its proper position, but carries with it a little 
lymph attached to the anterior capsule, and forms a pyrami- 
dal cataract. If the perforation is near the periphery, espe- 
cially below, adhesion of the iris results, and is often 
entangled in the opening, being fastened in either case by 
inflammatory exudation. If either of these conditions occur, 
there isa dense, white scar (adherent leucoma). 

When the tissues are much weakened, so that the intra- 
ocular tension pushes them forward, an ir ae bulging 
mass results, called anterior staphyloma. five destruc- 
tion of the corneal structures, with tota lapse of the iris, 
matting together of the parts by ex on and protrusion 

staphyloma. 


of the cicatrix, is called total Aen 
Perforation of the cornea CY ollowed by such severe 
c 


inflammatory action that th&ciliary body and choroid may 
be implicated, and panop@halmitis result, causing rapid 


destruction of the eye ihe inflammatory condition may 
low grade of inflammation ensue 


»y shrinking of the tissues and 


not be so active, a 
which will be f red | 
atrophy of the(b 
T O may apparently be progressing nicely, when 
all at on dense opacity of the cornea may appear ; this 
may Kut ulceration may occur. 
appearance of the conjunctiva varies. It may be 
Ae ed with an easily detached lymph or with a gray false 


` acid in a pint of clean soft water ; distilled w 
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membrane. Occasionally a deep infiltration develops like 
that seen in diphtheria. Restlessness, fever and other consti- 
tutional conditions frequently present, and synovitis of the 
knee and wrist, similar to that found in adults suffering with 
gonorrhea, may develop. Remember that not all cases will 
develop the entire range of symptoms, but that some may be 
lacking. 

Diagnosis.—The time of the onset, the secretion in the 
corners of the eye, as well as the reddened conjunctiva, 
should make it impossible to be mistaken. Careful attention 


to the eyes of the new-born should always be given, no mat- 


ter what the station in life of the parents, as too much confi- 
dence in this regard has led to the loss of an eye when it 
could have been avoided. 

Prognosis.—Always guarded, and the earlier the attack 
and more violent the inflammatory action, the more conserva- 
tive. 

Treatment.—Cleanliness is of the utmost importance, and 
as a wash there is nothing better than the solution of boric 
acid. The solution should be made by dissolving gij of the 

ne better 
but can not always be obtained. The bathi f the eye is 
important, and should be repeated often exatgh to keep the 
eye clean and free from secretion. Tt d should be laid 
on its back, the body resting on "o s of the nurse, who 
also holds the little one’s hands head resting between 
the knees of the physician, a t 1 being spread over the 
knees to prevent soiling of th@jothing ; then, with absorbent 
cotton moistened with th ic acid solution, carefully wash 
away the secretion fro e lids. Usea fresh piece of cotton 
every time, and d ave cotton by dipping into the solu- 
tion after any of tl ee es has been wiped off. No force 
should be usé EXO this work, as any injury to the cornea 
may be fat Ovne eye. After the external surfaces are 
clean, Re e the lids carefully, and get some of the solu- 
tion o © he eyeball. This can be done by squeezing the 
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solution from the cotton, or by the use of an eye-dropper, 
getting the point of the dropper close to the eye so the impact 
of the fluid will not produce pain. 

The utmost care must be exercised not to injure the corneal 
surface, as it will almost surely lead to ulceration. If ulcer- 
ation has already occurred, very slight pressure on the globe 
may cause collapse of the ball and an eye that might have 
been saved, lost through careless handling. 

After the secretion has been washed away, the lids should 
be everted and the conjunctival surfaces brushed with a. 
three or five per cent. solution of nitrate of silver. The 
solution should be allowed to remain a few moments and 
then neutralized with a solution of common salt. The appli- 
cations can be made with a mop of cotton on a cotton carrier, 
thus insuring a clean brushevery time. No force should be 
used in making the application, just touching the surfaces 
with the cotton. After waiting a few minutes the lids should 
be again everted, and any shreds of coagulated mucus care- 
fully removed ; then drop inthe following: R.—Morphine 
sulph. gr. ij., Lloyd’s hydrastis fl3ss., ol ee acid q.s. 
fl3ss. M. Sig.—Two drops in the eyes wate ours after 
washing them with the boric acid wash. 

Take some old, soft linen or musli € into squares of 
about two inches, having three or thicknesses ; these 
are to be placed on a piece of ic there should be a suf- 
ficient number so they will akyays be applied cold. Apply 
one of the pads to the eye Q change it for a fresh one at 
the end of fifteen secondQkeeping this up for fifteen min- 
utes. ‘This should ke ted every hour or two, depending 
upon the severity e case, until the purulent secretion 
has ceased to f 

When severe Orneal complications exist, the use of the 
iced cloths Wet be abandoned, as they will have a tendency 
to still, er lower the vitality of the corneal structures; 
so i WS condition the use of hot applications will be more 
effigactous, but care must be exercised that a poultice effect 
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is not obtained, for this will do more mischief than no appli- 
cations. The hot cloths should not be used for over five 
minutes at a time and should be change as often as directed 
for the iced pads. Strong astringents should not be em- 
ployed in these cases as they will do harm in many instances. 

If the cornea becomes cloudy, with or without ulceration, 
the use of atropine often enough to keep the pupil dilated, 
must not be neglected, unless there is a tendency to perfo- 
ration near the periphery, when eserine should be employed; 
but even in this condition the atropine should be used once 
or twice a day on account of danger from iritic complications. 

Internally during the acute stages give aconite gtt. 1-10 
every hour. In slight edema of the lids with scanty urine 
apis gtt.1-30 to 1-15 with the aconite. If the edema is exces- 
sive, apocynum gtt. 1% to 1 every hour. If the secretion is 
tough and tenacious, bichromate of potassium in I-100 gr. 
doses three or four times a day. Calcium either in the 
shape of the liquor or sulphide should always be given in 
these cases. 

Eternal vigilance is the price of the eye in 
and the most scrupulous cleanliness must be 

Prophylaxis.—Not only the medical p Sion, but the 
world owes a great deal to Crede for lhsNivestigations of 
this disease and the methods recomr ed for the preven- 
tion of it. 

The necessity for using every picatition to prevent infection 
of the eyes should be remembe&Oi. It is much better to pre- 
vent infection if possible t £8) to wait until the commence- 
ment of the attack to X 1e eyes. The method of Crede 

‘is advisable when th Is positive knowledge of infection, 
or where there aré sng suspicions of it. This is to instil 
a two per cen ion of nitrate of silver into the eyes as 
soon as they, e been washed; this will usually prevent an 
attack. , y safe method is for the physician to person- 
ally TRS 1e washing of the baby’s face and eyes. An oint- 
mentwof boric acid and white vaseline should be thickly spread 
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over the lids, one or two applications of this ointment being 
sufficient, then wash the secretion and ointment off witha 
warm solution of boric acid, using a fresh piece of absorbent 
cottun each time. No force should be employed in this oper- 
ation as the utmost gentleness should be observed in all man- 
ipulations about the eyes of the new-born. This procedure 
will not injure the eyes and is free from the objectionable irri- 
tation sometimed produced by the use of a solution of nitrate 
of silver in cases where it is not required. If there is no in- 
fection of the eyes the use of the latter preparation has done 
mischief, hence it is not advisable to use it excepting in 
those cases of undoubted gonorrheal discharge. 


GONORRHEAL CONJUNCTIVITIS—Gonorrheal > Ophthal- 
mia.—As a rule itis not difficult to trace the origin of this 
disease. Purulent conjunctivitis is also found in cases where 
gonotrheal virusis not the factor, the leucorrheal discharge 
from some females producing similar inflammatory action. 
As a rule but one eye is primarily affected, in a right-handed 
person the right eye most frequently. Purulent conjuncti- 
vitis has also resulted from the religious use oultices in 
a case of simple conjunctivitis. 

Symptoms.—Usually in from twelve t 
after inoculation, although it may bef 
the disease is not so severe, there —waMe the first indications 
of trouble. The general line mptoms are similar to 
those described under ophthalfaja neonatorum. ‘The vitality 
of the cornea is nearly alw impaired and the danger to 
the integrity of the eye Qar be borne in mind. The corneal 
complications may ONuring the acute stages, or later 


NES hours 
eight hours, when 


when convalescen Voon established. The ulcers 
may be central(or,p€ripheral, and the danger of perforaticn 
is great. Sqmetfmes the entire corneal structure will slough 
off in a co atively short time. Opacities may occur inde- 
SSS ulcerated points. 

oration occurs, the same conditions may arise as 


= described on page 74, while diseases of the deeper 
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structures may develop independently of corneal lesions, de- 
feating any possibility of obtaining good vision. 

‘The disease reaches its climax in about ten days, then sub- 
sides gradually until in from one to two months it has 
become simply a chronic blenorrhea, unless the eyeball has 
been destroyed. 

The inflammatory process is very severe and runs a rapid 
course. The lids and palpebral conjunctiva are as a rule 
excessively swollen and the purulent discharge is profuse. 
Arthritis is often an unwelcome complication about the time 
of the onset of the eye affection. The general line of symp- 
toms are about the same as ophthalmia neonatorum. 

Treatment.—Cleanliness must be insisted upon, and the 
boric acid wash again comes in play. If seen early the use 
of a five or ten per cent. solution of -nitrate of silver will 
often be of advantage. The solution should be used after 
the secretion has been well washed from the eye, as directed 
on page 75. 

Iced cloths should be used as already directed, unless cor- 
neal complications exist, when the use of hoj-dpplications 
should be substituted. xS 

Free catharsis should be one of th latory steps of 
treatment, and the bowels should b e to move two or 
three times a day during the inflam I, stage. 

Corneal complications must b &ched for, and as soon 
as discovered the use of atropine to keep the pupil fully 
dilated should be insisted u oO àt times when the ulceration 
is near the periphery, es vA will be required, but even then 
the atropine should red at least once a day, as it will 
relieve ciliary con Si. 

If perforation’ titreatens it may be necessary to perform 
paracentesis, ese” the floor of the ulcer. Sometimes the 
actual oo S employed, but neither measure is safe ex- 
cept inet ands of one accustomed to handling the instru- 
ment perforation has taken place the excision of the 
prepad iris, as recommended by some, is not a safe meas- 
‘XO 
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ure, as infectious material may in this way find entrance to 
the chambers of the eye, and cause rapid destruction of the 
organ. ‘The use of atropine if central, or eserine if periphe- 
ral, is much safer treatment. 
The result of the disease will depend upon the extent of 
the corneal lesions ; the remaining leucoma, staphyloma or 
shrunken ball, requiring iridectomy, abscission, eviseration, | 
or enucleation. 


1 | Locally the c acid wash. Solution of permanganate of 
| potassium 2000) a continuous irrigation until a pint is 
used, is Qnmended by some. Peroxide of hydrogen has 
also Gee sR ee The use of the hydrastis prepara- 
tian Niowever will prove most beneficial in the majority of 
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Constitutional treatment is important. During the acute 
stage aconite gtt. -15 every hour. Apisgtt. 1-10-1-5 with 
stinging pain and edema withscanty urine. Apocynum gtt. 
ss—j with excessive edema. Sulphide of calcium 1-1oogr. 
every three hours, during the purulent stage. Pulsatilla gtt. 
ss-j if apprehensive. Phytolacca gtt. ss-ij with glandular 
swelling and tenderness. 

Prophylaxis.—A person suffering from gonorrhea should 
be warned of the danger of infecting not only their own eyes, 
but also those of other persons with whom they may associate. 
The use of towels, Etc., should never be promiscuous, and 
the careful cleansing of the hands after handling the affected 
parts will be a safeguard against ocular affection. 

As the disease is usually of one eye only at the start, the 
protection of the unaffected eye is a matter of prime import- 
ance, and is best secured by a device similar to Buller’s shield. 
This consists of a watchglass fitted in a piece of rubber ad- 
hesive plaster, which is applied to the brow, temple, nose 
and lower margin of the orbit. The inner margin should be 
sealed with flexible collodion, as at this point thÅ secretion 
is most likely to creep under the dressing. cm of mica 
makes a lighter guard, and there is less da of injury to 
the eye if by any means the guard shou ceive a blow. 


Prognosis.—Always serious, as tl sease is as a rule 
virulent. Q 

CROUPOUS OR E FRE CONJUNCTIVITIS 
(Plastic, Membranous Conjunévitis). 

This disease is usually ‘aca into two forms, The first 
being an inflammatio1 econ unctiva with soft, generally 
painless swelling of ids, a membranous exudation upon 
the conjunctiva, fog a scanty sero-purulent discharge. Ex- 
cept in compliggted forms the disease is seldom seen. The 
age selected @&from six months to seven years, seldom earlier, 
and but.téxety later. 

Care Nothing definite is known regarding the cause, 
but there seems to be a relation between it and scrofula and 
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eczema. Crotipous diseases of the respiratory tract may be 
present and may possibly be the exciting cause. It is 
claimed by many that it is a mild diphtheria. 

Symptoms.—First acute conjunctivitis, followed soon by 
swelling of the lids, which however remain soft and pliable 
to the touch ; this manipulation seldom causes pain. In a 
few days there is the characteristic false membrane com posed 
of coagulated fibrin, of a translucent and porcelain-like ap- 
pearance, beginning at the retrotarsal folds, covering the inner 
surface of the lids, but not invading the ocular conjunctiva. 
The membrane may be readily removed, showing a granular 
and somewhat bleeding surface. ‘The membrane is quickly 
reproduced. In this form of the disease the cornea is seldom 
affected. 

Healing takes place in from ten daysto a month, except- 
ing in rare instances. 

Diagnosis.—May be mistaken for diphtheritic conjuncti- 
vitis, but on account of the age of the patient should not be 
mistaken for ophthalmia neonatorum. The dischargeis not 
so profuse or purulent as in the latter disease, and is distin- 
guished from the former by the membrane beigh ore super- 


ficial, and the swelling of the lids softer. Q 
The second form of the disease is Ka in development 
and associated with swelling of the lids copious discharge, 
the cornea being especially TC destructive changes. 
It occurs in children during Qn Yttack of measles, scarlet 


fever and La Grippe. It has(éen observed by some inde- 
pendently of any febrile oss and has been asso- 


ciated with impetigo. 
Prognosis ake Nie, both as regards vision and life 


itself. 

Treatment. — 
only is affect 
must be ok 


s not vary in the two forms. If one eye 
ecautions against infection of the healthyeye 
red. Rigid cleanlinessis of the utmost import- 
ance. orce should be used in removing the membranes, 
as tl SS surface left is quickly covered again, and the 
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deeper structures may become affected. All loose shreds of 
mucus should of course be removed. 

The use of caustics or strong astringents is always contra- 
indicated unless in the purulent stage, and then they should 
be carefully used or more damage than good will be done. 

Before the membrane forms, the use of iced cloths may 
prove beneficial, unless corneal complications are present, 
then the use of hot applications will prove better. This also 
will probably hold good after the membrane has formed. 
The discharges may be washed away with weak solutions 
of chioride of sodium or chlorate of potassium; chlorine water 
well diluted has also been used. Salicylic acid (1-2000), 
may be beneficial. The boric acid wash should not be neg- 
lected. 

Mydriatics when corneal complications exist, while at 
times the myotics may have to be employed also. Internally 
aconite gtt.1-6 to 1-3 during the acute stage. Bichromate po- 
tassium 1-100 gr. as long as membranous formation is present. 
Jaborandi in full doses should give good results during the 
exudative stages. Phytolacca gtt. ss to jss if any glandular 
disturbance is present. Apis gtt. 1-15 to He ee 
gtt. 1-3 to j with the edematous conditio1 Sulphide of 
calcium 1-100 gr. if purulent. & 


DIPHTHERITIC CONJUNCTIVITIS. — inately this disease 
is seldom seen in this country. T fey ger to the integrity 
of the eye is excessive, and even¥{ the eyesight is not im- 
paired, there is often more or IQ deformity of the lids as a 
result of the disease. The«i#ase is a purulent imflamma- 
tion, spreads by infectj d the secretion is contagious. 
It may exist either ne or associated with diphtheria of 
the air passages. ay also occur during the course of a 
purulent conjuyetivitis. Eczema of the tace and lids has 
been followe he disease. It sometimes occurs as a com- 
plication oN acute illness, scarlet fever or measles. Dur- 
ing an emic of diphtheria it may be a complication. 
Most Se seen between the ages of two and eight. 
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Symptoms.-A hard board-like feeling of the swollen lids, 
which cannot be everted readily. Chemosis and congestion 
of the conjunctiva. The formation of the membrane which 
may be confluent or not, the color has a dull grayish appear- 
ance,and.can only be removed with difficulty. When the 
process is deep, the subjacent structure is pale, infiltrated, 
and when cut into will not bleed, owing to the constriction 
of the bloodvessels. The lid presentsa ‘‘lardaceous’’ appear- 
ance in the severe cases, while in the milder forms there may 
be one or two smooth, depressed places of a grayish-yellow 
color where the exudate is excessive. Between these patches 
the conjunctiva is swollen, red and bleeds easily. 

The adjacent skin may show diphtheritic patches, aud the 
lymphatic glands of the region may be affected. The secre- 
tion is sanious and contains flakes of diphtheritic material. 
During this stage the danger to the corneal tissue is ex- 
cessive, as it is extremely difficult to open the lids enough 
to keep the eye free from secretion, while the constriction 
on the nutrient vessels of the cornea is also a menace. 

General constitutional disturbances, as fever,\alimentary 
derangement and nervousness, are usually Nnt during 
this stage. & 

The stage of infiltration lasts from A to ten days asa 
rule, and sloughing of the cornea may*ageur during this time. 
In the second stage the lids ey hardness and a copi- 
ous discharge of fibrinous matęrið appears. The yellowish 
appearancc is lost and the hass of the lids subsides, the 
disease having the appeai@yce of purulent conjunctivitis. 
However there is slot g of the gangrenous portions of 
the tissue, followed anulating surfaces, which are likely 
to form adhesions Rebireen the lid and eyeball, causing sym- 
blepharon. 

Protectio {rhe sound eye should be attempted in every 
case, toy will not always prove effective. 

Pree 's.—Always doubtful ; the earlier the corneal com- 
Ss is the more serious the outcome, 
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Treatment.—This does not vary materially from that 
given under croupous conjunctivitis. ‘The boric acid wash 
should be used in either case. The other solutions also þe- 
ing tried. Corneal complications should be met with atropine, 
as this will meet the greatest number of cases. If peripheral 
ulcerations occur, the use of eserine should be associated 
with the atropine. 

ScROFULOUS, LYMPHATIC, OR STRUMOUS CONJUNCTIVITIS, 
(Phlyctenular Conjunctivitis, Herpes Conjunctive, Eczema 
of the Conjunctiva). 

The type of this disease consists in sharply circumscribed 
elevations, grayish in color, and usually situated at the sclero- 
corneal margin. There is a corresponding injected area 
of the conjunctiva. ‘There may be but one of the elevations, 
but as a rule they are multiple. 


© 
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Fic. 22.—Scrofulous K nctivitis. 


Causes.—Generally ascribed constitutional conditions, 
as it is common in those of trumous diathesis, or badly 
nourished children. Iți om seen under the age of one 
year, and as a rule n er puberty. Errors of diet are pro- 
lific causes of this dfSegs€, especially the overfeeding of sweets. 
The disease not gufréquently follows scarlet fever, measles, 
typhoid fever ocoping-cough, Etc. 

Bad hy € conditions, not only at home but in the 
school N are also factors. Rhinitis is present in nearly 
every gast. The lymphatic glands of the neck and around 


ae 
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the ear are usually enlarged, and suppuration of the glands 
is not unusual. The lids are often reddened and thickened 
(blepharitis). 

Symptoms.— One or more sinall elevations, at or near the 
corneal margin, in the conjunctiva. In the early stage, the 
prominences are conical, the conjunctival epithelium cover- 
ing the entire swelling. The contents of the vesicles is an 
exudate, not fluid, as a rule, but an aggregation of lymphoid 
cells. The apex of the vesicle soon breaks down, leaving 
a small gray ulcer. The breaking down process continting, 
the cone disappears, the ulcer sinking to the level of the con- 
junctiva soon heals over through the formation of new epi- 
thelium. If however the ulceration extends deeper, the cor- 
neal tissues may be implicated, a true keratitis resulting. 

The vascularization of the conjunctiva may be limited to 
the region of the bleb if single, the apex at this point, and 
spreading out in a cone shape toward the circumference of 


the ball, or if multiple, the entire conjunctiva may be con- 
gested. 
Sometimes these phlyctenules assume ies size and 
e 


are filled with a purulent secretion, when the« n pustular 
ophthalmia is given. Q 

The pain in scrofulous cenjunctivitigN$ nearly always 
severe, varying with the individual Ot e location of the 
vesicles ; the nearer the cornea rgin the more severe 
the symptoms as arule. Pho ue and increased lachry- 


mation being present almost ersally. The dread of light. 


may be so great that it wibe almost impossible to get the 
patient out of a dark O even long enough to make a 
satisfactory EENI After the exanthemata, the rule 
is for this diseasg.t@pe associated with a muco-purulent con- 
junctivitis. C) 

The tears are so acrid in many cases that an eczema will 


NS 


arance over the cheeks where the tears keep 


the ENN oist 
MN isease subsides in from ten days to two weeks in the 
ary cases, only to reappear on the slightest provocation. 


| 
| 
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Prognosis. —Usually favorable, unless the disease assumes 
the deeper form, and the cornea has been affected to any con- 
siderable degree, when there will be more or less diminution 
of vision. 

Treatment.—Locally mild astringent collyria, especially 
the hydrastis and boric acid. If irritation is excessive, and 
the vesicles encroach on the cornea, the use of atropine solu- 
tion to produce full dilatation of the pupil will be found to 
give relief. The wash of boric acid to keep the eyes clean 
is important. The habit of using cocaine in these cases is to 
be condemned ; it may be necessary for the purpose of making 
an examination of the eye, but on account of the well known 
effect of the drug on the corneal epithelium, it is not a safe 
drug to use. After the acute symptoms have subsided, the 
use of the yellow oxide of mercury ointment will often be 
found beneficial. The ointment should not be used stronger 
than gr. j to 3j of the base, and should be carefully prepared 
so no lumps of the mercury are in the ointment. 

The eye should be protected from bright light, but ex- 
cepting in rare cases a bandage is not eee 

Success in treating this disease will howev ult from 
rigid attention tothe general health. Go ygienic con- 
ditions must be insisted upon, exercise i open air, not 
during the brightest light of the day éver. Good plain, 
easily digested food. Internally niinistration of lime 
insomeform. If the patient ~~ hic iodide of arsenic gr. 
1-200 to 1-100. If a syphilitic tO is present iodide of potas- 
sium grs.j tolij.; with swo iy lymphatic glands, phytolacca 
gtt. ss toj ; edema of the kAcsither apisor apocynum. If much 
burning is complaine “and restlessness is present, rhus 
tox. gtt. 1-15 to np Fever calls for aconite. If the se- 
cretion is tenaciotts¥ bichromate of potassium. If an atonic 
condition of NY alimentary canal, nux vom. Pulsatilla 


when thẹ nt is apprehensive. 
SPR NN ONJUNCTIVITIS (Fruehjahr’s Catarrh, Vernal 
Cata N Circumcorneal Hypertrophy of the Conjunctiva, 
PAO Nena Pallida). 
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“Spring catarrh is the only process in the human body, 
with the exception of freckles, that is exclusively dependent 
on atmospheric heat.’’—//aaé. 

This disease makes its appearance usually at the upper 
margin of the cornea, and forms a more or less complete 
band around the cornea. The surface of the band is uneven, 
dirty gray in color, and from 1-12 inch to 1-8 inch in width. 
The swelling may be so much that it covers considerable of 
the corneal surface. Hyperemia of the ocular conjunctiva 
is not always present. The conjunctiva of the lids is always 
hyperemic, and often swollen. The surface looks as though 
it was covered with a fine dust, orthe granules may be quite 
large, consisting of hard flattened masses, pinkish in color 
asarule. Sometimes the conjunctival surface has the ap- 
pearance of being covered with a thin layer of milk. 

There isa feeling of discomfort, with burning, itching 
and heaviness of the lids, sometimes so marked as to cause 
ptosis. There is but little discharge from the eyes as a rule, 
although there will be a collection of shreds of mucus or 
muco-pus at the retrotarsal folds. 

The disease occurs mostly among chil or and young 
people. There seems to be no oe > or the disorder 
excepting warm weather. 

Treatment.—The same genere Q 2 under scrofu- 
lous conjunctivitis, but no cs ent yields satisfactory 
results. 


FOLLICULAR CONJUNCT Q o Folliculare),— 
This disease is ed by small granules covering the 
conjunctival surfa 1e lids, more particularly in the 
retrotarsal folds we granules may appear singly or in 
rows, when thek ghe parallel with the edge of the lid as a 
rule, The jes vary in size from a pin point to that of a 


rape seed 1ey are reddish or yellowish in color, except 


Ones which may be more or less transparent. 
It disease of childhood and early adult life. There 
be no marked subjective symptoms, or a more or less 


a=: 


-y 


ee 


—— 


me 


O 


& 
ww 


89 


DISEASES OF .THE CONJUNCTIVA. 


constant blinking and inability to use the eyes for close work 
may be present. ‘The secretion as a rule is scanty. 

Causes. —Poor hygienic conditions, especially the over- 
crowding of school rooms, and the use of the eyes in bad 
light. Refractive errors are undoubtedly a cause in some 
cases, especially where the lower lid only is affected. Occa- 
sionally the disease is the result of a purulent or muco-pur- 
ulent conjunctivitis, or of a mild type of congestion or in- 
flammation of long standing. The simple form has been 
attributed to adenoid activity. 

Diagnosis.—The distinction between this disease and tra- 
choma is, that in follicular conjunctivitis the granulations 
are most numerous in the lower retrotarsal fold; the con- 
junctiva may be thickened, but is soft and pliable. The 
mucous membrane is not affected more deeply than the fol- 
licles, and no cicatricial changes are present between the 
masses. 


EIE 23 oe Conjunctivitis. 


pagers ig if proper hygienic surround- 
ings can be ob , although the disease may run a 
tedious course. 

Treatmen xN any refractive errors exist they should be 
corrected. rrors of diet and unsanitary surroundings 
amend Y The nasal cavities should receive attention, as in 
EA the cause of the disease is located here. Locally 
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the use of boric acid wash is desirable for cleansing pur- 
poses. ‘The hydrastis collyrium, sometimes combined with 
sulphate of morphine will give relief in the majority of case$. 
| The application of an ointment of boric acid at night will 
often be grateful to the patient. In aggravated cases the 
expression of the follicles, either by means of Knapp’s roller 
forceps, or squeezing the lids between the thumb nails will i 
hasten recovery. Internally the use of arsenic in some form, 

especially in anemic persons, will be found beneficial. Cal- 

cium in strumous subjects, especially young patients, should 

not be forgotten, as these nearly always need lime, there d 
seeming to be a lack of lime salts in the tissues of the body. 

Enlarged glands call for phytolacca. Here as in all cases of 

| eye diseases, proper constitutional remedies should be em- \ 
|| ployed, and the indications for a drug are always the same. 


Ee es 


TRACHOMA (Granular Conjunctivitis, Granular Ophthal- 
mia, Egyptian Ophthalmia, Military Ophthalmia, Granu- 
lated Lids). 
| This disease is evidently an infectious inflammation of the 
I conjunctiva, the membrane losing its smooth eik through 
the formation of rounded granulations, whicfryNien absorbed 
leave cicatricial changes. The disease K of the most 
important of all inflammatory cond KO affecting the con- 
junctiva. ‘Two forms are recog raO ute and chronic. 

li In the acute form which is n ımon, there is a more 
| or less purulent secretion, wie is very contagious. The 


| disease may have its inceptign‘“i bad hygienic surroundings, f 
| and is especially liable top in over-crowded institu- . 

tions, either public DOr e. The subjects as a rule being 
|| found among EO ly nourished, or those enfeebled by 
| scrofulous or tulergtt ar constitutions. 

The chronigform is so insidious in its outset that it may 
escape dete DÄ for a long time, or until some of the com- 
| plicatiga Make their appearance. It may result from im- 
| perfe WS of the acute type, thus leaving a nidus for the 
| chrgyic form. In the majority of cases however, no history 
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of infection can be obtained. Social distinctions are not a 
bar to the disease, although it is not so often found among 
the so-called better classes. The negro race in this country 
seems to be the most immune of any. 

Complications.—In old cases fibroid degeneration takes 
place in the conjunctiva, finally atrophying and leaving 
grayish-white cicatricial bands, which usually are parallel 
with the lid border. These bands are generally at first very 
narrow whitish striz in the conjunctiva. Eventually these 
unite, implicating the entire conjunctival surface, which pre- 
sents a pale, thin and smooth appearance. Distortion of the 
lid often occurs in these cases through the cicatricial con- 
traction, resulting in entropion. Symblepharon also some- 
times occurs as a result of the disease. Atrophy and shrink- 
ing of the conjunctiva may occur, and pannus is a frequent 
result, as well as ulceration of the cornea. ‘The entire cor- 
neal structures may be affected to such a degree as to cause 
weakening of the tissues, allowing the cornea to bulge for- 
ward through intra-ocular tension. 

Course.—Insidious in character. The granuJations-in- 
creasing in size, become covered with fine c ies; the 
conjunctiva red and infiltrated, secretes a Q@ytico-purulent 
discharge ; the papilla swell and blend eh the granules, 
giving the surface the appearance of agleghy mass. Follow- 
ing this a retrograde movement sẹ No) Which terminates in 
the cicatricial changes already s of. 

Symptoms.—Acute trachom R Tids swollen, conjunctiva 
reddened, papillæ enlarged, ech them the non-vas- 
cular, roundish granulati” Photophobia usually marked, 
and on separating t Z scalding tears gush out. The 
ocular conjunctiv (Dy cted, superficial vascularity of the 
cornea, with BN es ulceration, especially at the margin. 
Pain referred the eyebrow and temple. The discharge is 
at first usua AScanty, but soon becomes profuse and muco- 
purulen towed later by a purulent secretion. The dis- 
ease m Noa by absorption of the granulations, or 
mayan into the chronic form. 
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Chronic trachoma often comes on without any symptoms, 
tiie patient not being aware of any serious trouble. The 
| granulations are generally grayish-white, semi-transparent 
bodies, varying in size, and may be on the lower lid, although 
the upper is the usual choice. The granulations have been 
likened to sago grains, and some give the appearance as 
similar to frog-spawn. ‘The angle of the lids and the upper ! 
retrotarsal fold are the favorate locations for these granula- 
tions, hence a careful examination should be made of these 
parts. In cases of long standing, the scar tissue having 


formed, is firmly adherent to the tarsus, thus causing de- 
formity of the lids. During the thickening stage of the 
disease, the lids do not open fully, a partial ptosis resulting, 
| causing a sleepy look to the patient. t 


Fic, 2.—Typical Granulated me as inning cicatrization 
and pann 
Granulations are sometinf) found upon the caruncle and 
| semilunar folds. The (pus membrane is pale or yellow- 
ish-red, rough in pl d contains follicles which are more 
or less deeply sit 
Diagnosis. 


1arily not difficult, although acute granu- 
istaken for purulent conjunctivitis. In the 7 


lations may b5 

chronic fN & a rule the diagnosis is not difficult on in- 
spectio he everted lids, unless the associated swelling 
oft Pille obscures the granulations. 
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TRACHOMA. 

The upper lid usually the most 
affected, especially the retrotar- 
sal fold and the lid angles. The 
granulations often arranged in 


parallel rows and presenting | 
reddish or grayish-white ovoid | 


bodies semitransparent in ap- 
pearance and imbedded in the 
conjunctiva. These granula- 
tions are situated in the mem- 
brane between the papillæ. Cic- 
atricial changes always occur, 
the bands of tissue running par- 
allel with the lid margins. 
Deformity of the lids not unu- 
sual. Pain is present in the 
majority of cases. 
in children. 


Seldom seen 


FOLLICULAR CONJUNCTIVITIS. 
The lower lid usually the most 
affected, especially at the cul-de- 
sac. ‘The elevations prominent 
and not imbedded in the con- 
junctiva. Nocicatricial changes 


result. Pain not present. Occurs 
in children. 


Prognosis.—Under the most favorable circumstances a 
complete cure is slow, frequent relapses are almost sure to 
occur, and severe inflammatory action retards recovery. If 


greater care is taken in making the diagnosis, t 
be so many rapid cures reported. The conta 
must be borne in mind, and every precauté 
vent an epidemic of the disease. Time ¢ 
be given for effecting a cure, and 
garding resulting vision must be 
Treatment.—This should oN 
Cleanliness @the eyes is important, and 


tional and local. 


e will not 
haracter 
aken to pre- 
lenty of it must 
ed statements re- 


of hygienic, constitu- 


it should be unnecessary (Pyinsist upon individual towels, 


etc., but this is too ofte 
vapors, dust, etc., ple 


lected. 
f exercise in the open air and good 


Avoidance of irritating 


food are all PADA 
In the acute forf of the disease, or during acute inflam- 
matory rela RS; the use of iced cloths will afford relief. 


The use, Q 


after 


D 


© 
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ollyrium of Lloyd’s ergot gtt. xx to fl.3ss, 
sol. EY id q.s. fl.3ss, used every two or three hours, 
the eyes have been washed with the boric acid wash 
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has given good results, the action being to contract the 
blood-vessels and assist in allaying the inflammatory action. 
The same general line of treatment should be employed as 
in acute conjunctivitis of a purulent character. 

In the chronic form, especially if pannus exists, local 
measures are important. The use of the-douche will in the 
majority of cases give results that no other form of treat- 
ment will produce. The water should be used at first at a 
temperature of 108° F. running about a gallon over the eye- 
ball. A fountain syringe isthe best, and the bag should not 
be placed at too higha point above theeye. Atip that will 
throw a flat stream is preferable. The temperature should 
be increased each sitting until a temperature of 116° F. is 
reached. Boric acid should be dissolved in the water, as 
clear water will produce some irritation. 

The application of strong caustics should never be made. 
Strong astringents also will do harm in the hands of a care- 
less individual, and even with the best of care there is a 
likelihood of producing more cicatricial contraction than is 
desirable. A solution of nitrate of silver gpx\ij to viij to 
fl.3j. may be used by the physician, oe iid never be 
placed in the patient’s possession. Sali acid in solution 
of 1-2000 to 1-1000 may be tried. se of corrosive sub- 
limate in solutions of from 1-2000 1000 has been recom- 
mended, making the applicatio ae conjunctival surface 
of the lids with a brush or hed wad of cotton. ‘This is not 
to be recommended if ulcer€Qon of the cornea is present. 
The use of thuja in these€Ases has been recommended, but 
I have been disappqQi nthe drug. Nearly every oculist 
ion for this disease. 

The operati tment consists in expression of the con- 
tents of the follitfes by means of the thumb nails, Knapp’s 
roller forca “or Noyes’ trachoma forceps. Excision of the 
ma otarsal folds is highly recommended by some 


Strongly denounced by others, 
> ression, either combined with grattage or not, as re- 


>> 
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quired, is the least destructive to tissue and gives the best 
results. The simple operation is the best where the gran- 
s ules are not numerous and the conjunctiva not thickened. 
lf a thickened conjunctiva is associated with numerous gran- 
| ulations, grattage, that is horizontal parallel incisions in the 
membrane, should be made before expression. It is impor- 
f tant to reach all diseased tissue, else there is a quick return 
of the disease. 
Constitutional Treatment.—This will not vary essentially 
from that already given under other forms of conjunctivitis, 
! the indicated remedy being employéd. 


Fic. 25.—Pterygium.—Hansell ner 


PTERYGIUM.—A vascular, triangul races of the 
! conjunctiva, its apex toward the cor he base toward the 


a 


canthus of the same side. O lly two occur on the 
- same eye, the bases being on oposite sides of the ball. Both 
eyes may be affected. The BR of the growth seldom ex- 
tends beyond the center Ge cornea. ‘The favorite loca- 
ion is on the nasal sid he globe, corresponding to the 
course of the internaNtectus muscle. The growth is usually 
slow, and is ee) en in young persons. 
During the progfessive stage, the mass is prominent, vas- 
cular, and 


| of the p 


da Sh 


clearly defined edges. After the subsidence 
sressive stage, the vessels are not so numerous 
aller in size, the tissue having a lax appearance, 


an 
aus edges are not sharply defined. 
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Irritation of the conjunctiva or inflammatory action in- 
creases the vascularization, and increases the disreputable 
appearance. 

Causes.—Obscure. The present. opinion being that it 
develops from a pinguecula, and as a rule belongs to senile 
changes of the eye. Persons exposed to irritating vapors, 
dust, bright light, heat, etc., seem especially prone to this 
affection. 

Prognosis.—Depends upon how much corneal surface has 
been covered, or if it has extended far, there is always some 
diminution of vision. 

Treatment.—Operative. See operations. 


PINGUECULA.—A small yellowish elevation, usually round 
in outline, situated generally on the nasal side of the con- 
junctiva over the insertion of the internal rectus muscle, and 
near the cornea. ‘‘The color is due to hyaline degeneration 
and an overgrowth of elastic fibre’ (Haab). Usually there 
is no inconvenience from the growth. 

Cause.—Supposed to be due to local irritation, but is not 


certainly known. 


Treatment.—Removal by scissors is the outa thod if any 
thing is done at all, 

ECCHYMOSIS OF THE eh: Extravasation of 
blood under the conjunctiva. 

Causes.—Injury to the eye X Violent coughing or 
sneezing. Any exertion whiég causes the blood to rush to 
the head. Direct traumatist&) Not infrequent in children 
with whooping-cough, a seen frequently among the aged 
and those whose vage walls are weakened. In young 
girls approaching N menstrual period this condition has 


been seen 

Ecchymosiş Q conjunctiva after injuries to the head 
not involvig Cae eye indicates a possible fracture at the base 
of the mo) 


oes ve is the remedy, although the use of 
atid wash may help through psychological influence. 
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EMPHYSEMA OF THE ConyuNncTIVA.—A distention of the 
connective tissue spaces with air. Is caused by similar con- 
ditions as produce the same conditions of the lids. 

Diagnosis.—Feeling of crepitation under the finger will 
make a mistake impossible. 


Treatment —A compression bandage may be used. Hav- 
ing the patient avoid blowing the nose to prevent a recurrence. 


CHEMOSIS OF THE CONJUNCTIVA (Edema).—A con- 
dition in which the connective tissue is filled with serum so 
as to cause distention. The cornea is seen at the bottom of 
a crater-like elevation formed by the conjunctival tissues. 
The color of the eye is a pale pink or yellow, and transparent 
in appearance. Asa rule it is symptomatic. 

Causes.—Acute conjunctivitis, choroiditis, iritis, or orbital 
cellulitis. Sometimes seen in acute glaucoma. In paralysis 
of the external rectus the overlying tissues may become 
edematous, and this may be an early sign of this trouble. 
A general urticaria has also caused it. Iodide of Ae 


has also been given credit. Quinine has beenkp to pro- 
duce the symptom. One persistent, recurrin se under 
observation was caused by loss of sleep ay ae abuse of 
alcoholics. O 
Treatment.—The cause of the condi Aui be treated, 
but if the swelling is so great as to anger the nutrition 


of the cornea, it may be ee puucture the conjunc- 
tiva. Internally the use of Oe um has always given re- 


lief, either alone or with api ocally the use of warm boric 
acid solution will often Gril 

LYMPHANGIECT 461 >» THE CONJUNCTIVA.—Obstruction 
of the lymph chant of the conjunctiva, causing the lym- 
phatic walls to°¥eQlistended, giving the appearance of small 
blisters. T] €Modies are filled with semi-transparent fluid, 


and are ‘ple asa rule. Seen most frequently in child- 
ren and Xung people. Asa rule there is not mnch discom- 
fort they disappear usually in a short time without any 


O 
Q 
S 


98 DISEASES OF THE CONJUNCTIVA. 


treatment. Ifthey are annoying a small incision will evac- 
uate the contents. 

Sus-AcuTE ConyuNcriviTis,—A condition characterized 
by reddened lid. margins, congested conjunctiva, and in- 
creased conjunctival secretion. The disease may also assume 
a chronic type continuing in rare cases for months, as a rule 
it is an insidious disease. 

Treatment.—Does not vary from that already given for 
conjunctivitis. 


Fic. 26.—Congestion of posterior Conjunctival vessels. 


PARINAUD’S CONJUNCTIVITIS.—Supposed by Parinaud to 
be the result of infection from animals. ‘The lids are swollen, 
the conjunctiva in a short time showing polypAid granulation 
with an ulcerative condition between. ee discharge is 
3 he same side of 


muco-purulent. ‘The lymphatic gland 
the head are enlarged and may sup e. But one eye is 
affected asarule. ‘The disease is ally severe during the 
formative stage, a slight chill wed by fever and often 
considerable general depresofMinay be present. The dis- 
ease may be mistaken for te tracoma but the character of 
the granulations are d@jerent, and in trachoma there is no 
inflammatory actio lving the lymphatics. 
Prognosis.—U; y good. The time required however 


for a cure mag oheveral months. 
Treatment. “lf the granulations are not too numerous they 


may be X ed. The use of a solution of salicylic acid, 1- 
200Q, collyrium of Lloyd’s thuja fl.3ss, aqua destillat. 
q Nyss. Mix. Brushing this solution lightly over the 


Ný ed lids may have some influence. No local treatment 
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however appears to have much effect. Constitutional meas- 
ures should be such as will restore the tissues to their normal 
condition. Lime in some form, as wellas phytolacca should 
be given on account of the lymphatic complications. 


LACHRYMAL CONJUNCTIVITIS.—This term is sometimes 
used to designate a chronic conjunctivitis originating from 
an obstructed nasal duct. The secretions being retained in 
the lachrymal sac, soon undergo a change, and produce irri- 
tation of the lid margin surrounding the puncta. When 
the pressure of the retained secretion becomes sufficient, 
some of it will pass backward through the canaliculus and 
increase the irritation which eventually causes conjunctivitis. 

Treatment.—The lachrymal passages must be kept free; 
this in connection with the usual treatment for blepharitis 
and conjunctivitis may prove sufficient. 


LITHIASIS OF THE CONJUNCTIVA.—A condition found 
oftener among the aged than in young persons. Rheu- 
matic or gouty conditions seem to favor its development. 
Eversion of the lids reveals small whitish bodiagte bedded 
in the conjunctiva near the lid margin, they syto be cal- 
careous and formed of degenerated Meibor gland secre- 
tion. ‘These acting as foreign substancegGhay produce con- 
siderable irritation and cause a sub- Kor chronic conjunc- 
tivitis. C 

Treatment.—Removal of cach Rh a fine needle or knife; 


the work can be more Spano by first using cocaine. 


ROXIC Coyosen 9A conjunctivitis may result 
from the use of mydri ” myotics or exposure to irritating 
chemicals. 

1E aN A of the cause, and use boric acid 
wash, or boric? ointment. 


Xerosi QKerophthalmia, Atrophy of the Conjuncti- 
va). — ře is a dry shrunken looking conjunctiva. Cica- 
trizati N siiting from trachoma may produce this appear- 


aneey the tissue of the lids, but in this disease the bulbar 


O 
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conjunctiva may be affected without any previous morbid 
condition. When the disease is a primary one, there may 
be seén a frothy secretion covering the exposed portion of 
the giobe; this secretion may be washed away, but soon 
reappears. More or less anesthesia of the conjunctiva is 
present. Increased lachrymation does not follow irritation 
of the membrane. 

In severe cases not only the lachrymal secretion is want- 
ing, but the retrotarsal folds are obliterated through shrink- 
ing of the conjunctiva. The cornea in these cases often pre- 
sents a dull hazy appearance and sloughing sometimes oc- 
curs, blindness resulting. Night blindness is usually present 
in patients old enongh to notice this condition. The dis- 
ease appears to be due to perverted nutrition. The central 
nervous system appears to be the starting point, as evidenced 
not only by the anesthesia of the retina (night blindness), 
but also by the atrophied lachrymal gland, conjunctiva and 
cornea. 

Infants often develop lung or intestinal dis@ases in these 
cases, which prove fatal. xy 

Treatment.—Consists in restoring nor @recretion if possi- 
ble,and the local use of bland cslioys aration White 
vaseline is probably best. The us\\ef boric acid in these 
cases is not advisable, as the ache the drug is to dimin- 
ish secretion and in this DaN would further aggravate 
the disease. 


AMYLOID DEGENER N.—A disease very seldom seen 
in this country. T rbid process usually commences in 
the retrotarsal foNX@hd may invade both the palpebral and 


bulbar conj a aie the latter not so frequently as the former. 
Amyloid bodeg are present in the thickened conjunctiva 
and the ae lid sometimes becomes so thickened and heavy 
that p results. The disease is chronic and there is no 
PR hrymation or discharge. 

eatment.—Operative. The removal of the mass being 


Prealty followed by atrophy of the remainder. 
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ABSCESS OF THE CONJUNCTIVA.—This may occur as a 


_ circumscribed purulent area in the mucous tissue. It may 


O 


AČ 


result from an injury, but at times independently of such a 
cause. 

Treatment.—After the formation of pus, a free incision 
should be made and the eye kept scrupulously clean by the 
use of the solution of boric acid. Constitutional measures 
if indicated. 


SYPHILIS OF THE ConyuncTIvA.—The primary lesion 
may occur near the inner canthus, or upper or lower cul-de- 
sac. ‘The lesion does not differ essentially from that found 
inother regions. Syphilitic conditions of the conjunctiva 
may also occur during any stage of the disease. Gumma is 
seldom seen. A chronic ulcer with extensive infiltration 
may occur during the later stages of syphilis. A conjunc- 
tivitis which is not very amenable to local treatment some- 
times develops, (syphilitic conjunctivitis). It may assume 
a catarrhal form or there may be granulations, resembling 
trachoma, which develop in a pale conjunctiva. = eee 
glands are to be looked for in these cases. 

Treatment.—Local measures are of no eş Gri value ex- 


cepting for the purpose of cleanliness. nally iodide of 
potassium is the main reliance and o remedies as indi- 
cated. 


LEPROSY.—This disease as a QS not attack the con- 
junctiva primarily. The cory most frequently the pri- 
mary point of attack, sprea@ys to the conjunctiva. Lopez 
states that the leprous Dycles appear usually at the cor- 
neo-scleral margin NČ 2mb those developed in the 
skin. Pterygia O, and there is an anesthetic 
condition of the Oa and cornea. 

TUBERCU 9B — Lurvs.— Clinically when the morbid 
process b in the conjunctiva it is tubercular, but when 
e disease is in the skin, invading the conjunc- 
tiva ysesondarily, it is lupus. The characteristics are the 
sein both. When primarily in the conjunctiva there 
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will be yellowish or reddened nodules somewhat resembling 
trachoma, but ulceration of the nodules and lack of the 
‘‘sago-grain’’ appearance will aid in differentiating, ‘The 
edges of the ulcer are ragged and the uneven bottom is more 
or less covered with pus. 

The conjunctiva of the lid is most frequently attacked, 
although it may invade any portion of the conjunctiva. 
When the ulceration is close to the cornea, this structure, 
although not ulcerated, will be more or less clouded. If the 
Hi destruction of the cornea is extensive, symblepharon may 
| result during the healing process. The lids, although nearly 
always thickened, are not hard to the touch. The discharge 
is muco-purulent, but rather scanty. Unless the cornea is 
invaded, there is seldom much pain. One eye alone may be 

affected, or both may be, either at the same time or succes- 
sively. The glands in front of the ear, as well as the sub- 
maxillary glands of the affected side, are enlarged. 

In lupus the characteristics are similar to the above, ex- 
cepting the disease starts primarily on the face, and invades 
the conjunctiva through extension. A 
I Prognosis.—Not favorable. N 
| Treatment.—lf the nodes or ulcers O too extensive, 

the use of nitrate of silver or pure ic acid, getting the 


| agent well down into the mor ne $s, may produce good 


results. If excision of the, n an be done, this is the 
quicker method. Employpðyt of any of these measures 
when the amount of tiss ivaded is considerable, is not 
advisable. erg oh licylic acid 1-2000, or a saturated 


| solution of boric aay be used. Dusting the surface 
with iodoform ores Sr may be beneficial, but the treatment 
of this nee hie is empirical. Internally the best results 
seem to tally the use of phytolacca and hydrastis. 
Pemes. — Very rarely seen and when it is, is usually 
asso with pemphigus of the body. It occurs in the 
for blebs on the fornix or ocular surface. Ulceration 
edurs and the affected area shrinks. These blebs keep ap- 
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pearing until cicatricial changes of the entire conjunctiva 
have occurred, and sometimes symblepharon and ankyloble- 
pharon result. Very early in the disease the cornea becomes 
affected, and the condition goes from bad to worse with the 
conjunctival changes. 

A condition called essential atrophy of the conjunctiva is 
sometimes described, but it is likely that it is similar or the 
same as just given. 

Prognosts.—Bad. 

Treatment.—Palliative measures, as so far neither local 
nor constitutional treatment appears to have any effect. Ope- 
rative measures have also been a failure. 


Tumors, Cysts, Etc., of the Conjunctiva.—Almost all 
forms of morbid growths found elsewhere in the body, are 
found on the conjunctival surface, and they do not materi- 
ally differ from them, excepting as the location would mod- 
ify them. ‘They are both benign and malignant. 


BENIGN ‘Tumors.—Dermoid tumors are the most com- 
mon. They nearly always invade the corneal t Xs more 
or less. ‘These growths are congenital, at leg xy he ma- 
jority of cases, and are associated with othe lformations 
of the eye or face. ‘The mass consists S ma or connec- 
tive tissue, covered with epidermis, c Mths hair follicles, 

sebaceous glands and sweat rend covered with down 
or longer hair, and varies in cofysistency according to the 
amount of fat contained in the on The lower external 


edge of the cornea is the Root location, and the size varies 


from a small pea to do his. The color varies, being 
white, yellowish or re Operative interference is the 
only method of re , and this should be cleanly done, as 
otherwise a parfialreturn is probable. The operation is 
demanded m sg the cosmetic effect than anything else 
asa rule., O 
Lipoy WS Not often seen, Usually congenital and situ- 
ae the rectus externus muscle. The color is yel- 
Na shape triangular, usually with the base toward 


Kä 
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the cornea. When the tumor is small it is concealed by the 
outer canthus, but may be brought into view by turning the 
eye strongly inward. Generally notreatment is required, 
but if demanded the conjunctiva should be divided over the 
mass, and remove as much of the fatty tissue as is visible in 
the palpebral fissure. 

Granulation tumors are common, and are the result of 
traumatisms, either operative or accidental. The mass 
should be removed with scissors curved on the flat. 

Cysts in the conjunctiva are commonly represented by 
small vesicles filled with limpid fluid. The color may vary 
from white to yellow or reddish. ‘The contents may be thin 
and watery, or thick and viscid. They may be congenital 
or the result of traumatism. The treatment consists usu- 
ally in ablation. 

MALIGNANT TUMORS.—EPITHELIOMA OF THE CONJUNC- 
TIVA.—A flat sessile tumor with a broad base. The slow- 
ness of growth and the age of the patient will aid in the 
diagnosis. In the later stages the growth invedes the cor- 
neal tissues, causing an appearance of nas, the mass 
itself being puffy, red or pink in color, 1 Se and ulcer- 
ated. Removal is the only treatment, £ f there is a return 
the eye will have to be enucleated XN 


CySTICERCUS UNDER THE C WoeTIVA.—The cysticercus 
cellulosze sometimes makes ¢{s\aéme under the conjunctiva, 
If seen early it appears as nsparent cyst in the interior 


of which the head of thgpparasite can be sometimes seen. 
After a time the vascr{axization of the overlying conjunc- 
tiva produces thi 1g and an opaque condition of the 
membrane, s ilagnosis is more difficult. It is found 
as a rule on (ee the nasal or temporal side of the cornea. 


Treatmeo ks- Consists in making an incision in the con- 
Nae oe the cyst, and removing it. 

ASS \ OF THE ConjuNCTIVA.—Like epithelioma usu- 

ally as at or near the corneal margin. The growth is 

ally pigmented, and is pedunculated, and may overhang 
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the cornea without invading it. The growth is very destruc- 
tive, and should be early removed. If the growth is not 
recognized early, the eye should be removed. 


INJURIES OF THE ConyuNCTIVA.— Foreign Bodies.— 
These may be dust, particles of coal, emery, chaff of seeds, 
insects, in fact nearly anything that is small enough to enter 
theeye. If the substance is embedded in the mucous mem- 
brane, its removal may have to be miade with a spud or 
needle. Particles of steel may penetrate so deeply that .the 
tissue will have to be picked up with forceps and incised, 
bringing away the offending particle in this way. ‘The for- 
eign body may be so far back under the retrotarsal folds 
that it is difficult to expose it to view. If loose there is not 
much difficulty in removing the body, but when embedded 
the use of cocaine will facilitate the work. A careful ex- 
amination of the conjunctival and corneal surfaces should al- 
ways be made to insure the removal of all particles, as the 
patient in rubbing the lids against the eyeball will, if the 
body is brittle, very likely break the substance inte several 
pieces. In all probability there will have been oi zh abra- 
sion of the conjunctival or corneal surfaces @) Tncline the 
patient to the belief that you have not rem the cause of 
discomfort. Remember where there is (Mon of the tissues 
there will be a ‘‘scratching’’ sensat] severalhours. In 
these cases the use of cold boric EON will give relief. 
Sometimes the instillation of cag oil, or the introduction 


of a little plain vaseline wi aay the irritation, but the 
greasy film is often more Ving to the patient than the 


scratching. 

Wounds.—In thig Nicon there is a chance of injury to 
the lids, or the aches structures of the eyeball. It is seldom 
that there is ox IGJaceration of the conjunctiva without in- 
jury to otheQ} ructures. After proper cleansing, if not 
otherwigga{iicated, the edges of the wound may be approx- 


imated WR sutures. 
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Burns.—Burns of the conjunctiva are not infrequent, and 
at times, even with the best of care, serious deformities will 
occur if not loss of vision, or the eye itself. Acids, hot 
liquids, lye, and lime are the most common, and of these 
lime is the commonest cause. If the case is seen early after 
the introduction of the lime; the eye should be thoroughly 
cleansed with very dilute vinegar. The introduction of fresh 
lard will also check the cauterizing effect. The eye should 
not be flushed with water as arule unless there is no other 
means at hand, and if water is used it should be run over 
the eyeball in a rapid stream, so the cauterant action will not 
be increased. Castor oil may be used also. If the burn is 
caused by an acid, a weak alkali, as bicarbonate of sodium, 
should be used. Be sure all of the material is removed. 
Concentrated lye should be treated the same as lime. The 
after treatment consists in preventing as far as possible ad- 
hesions between the globe and lids. The introduction of 
thin plates to separate these structures has not been success- 
ful. Keeping the cul-de-sac filled with some bland, oily 
substance is best, and if adhesions appear thexgan be broken 
down once or twice a day by passing a p etween the 
globe and lid. The use of atropine ig n necessary in 
these cases to prevent iritis. The e yment of a I per 
cent. ointment of aristol in thes es will often relieve 
irritation and hasten healing. 


DISEASES OF THE CARUNCKAE.—This body is often swollen 
in severe conjunctivitis. strain also appears to be a 
factor in increasing its aj The caruncle is reddened and 
prominent, and N vessels are seen running toward 


the cornea. For 
against the cafungte may also produce this effect. A care- 
ful examin 


bodies upon, or perverted cilia rubbing 


jon of the caruncle should be made when the 
ins of discomfort on use of the eyes, irritation, 


2d lachry mation. 
OSIS CARUNCULÆ.—An excessive development of 


tł a hairs of the caruncle. 
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ENCANTHIS,—An inflamed and enlarged caruncle inde- 
pendent of conjunctivitis or irritation. This condition has 
been divided into acute and chronic. Small suppurating 
points may form. 

Tumors are rarely found in this body. Adenoma, sarcoma, 
and carcinoma have been described. 

Treatment.—lf due to refractive errors, a correction of 
this defect will be all that is necessary. If due to irritants, 
as foreign bodies, perverted cilia, or over development of the 
hairs, the removal of the exciting cause will be sufficient. 
Inflammatory conditions yield as a rule to the usual conjunc- 
tival remedies. Ergot however seems to have an especially 
prompt action in these cases. Tumors should be excised. 


SEMI-LUNAR Fo.ip.—Seldom affected independently of 
the conjunctiva. One case presented where the thickening 
was excessive and simulated a band of cicatricial tissue, 
passing from the upper and lower cul-de-sac, the concave 
edge extending nearly to the cornea. ‘There was no con- 
junctivitis and no history of any trouble with the eye pre- 
vious to the appearance of this condition, which, evidently 
was chronic. \ 

Treatment.—The hydrastis collyrium will@¢ all that is 
required. 

ArGyrosis.—A brownish discoloratig@ bt the conjunctiva 
resulting from the long continued R of a solution 
of nitrate of silver. There is nae rom this condition. 


O 


CHAPTER V. 


DISEASES OF THE CORNEA. 


ANATOMY.—The cornea is composed of five layers which, 
taken from the anterior surface backward are, the anterior 
epithelial, Bowman’s membrane, substantia propria, Desce- 
met’s membrane, and posterior endothelial layer. 

Anterior Epithelial Layer is like the epithelium of other 
portions of the body, specialized for its position. It is com- 
posed of from six to eight layers of cells, andy is renewed. 
from the basement layer. ‘This layer is seth uous with 

© 


the conjunctival epithelium. 


Bowman’ s Membrane (anterior timitiMiyer).—Is clear, 
homogeneous, and apparently a sty@ireless body, firmly 
adherent to the cornea proper, ve isting, and if destroyed 
by inflammatory action, is n Y aced. 

Substantia Propria (corn ubstance proper ).—Consists 
of bundles and lamella ofwMMte fibrous tissue. These are 
united by interfibrilla ment substance and connective 
tissue cells, or cores puscles, occupying spaces between 
the fibrous bundi In this portion of the corneal tissue 
are intercommnjcating channels, which represent the lymph 
spaces, pres@af also in other dense connective tissues. 

Descen Membrane (posterior limiting membrane).— 
This¢gytins no cells, and is apparently a homogeneous 
ela: iver. It is very firm, and is supposed to be a con- 


Suton of the cement substance of the cornea proper. 
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Endothelial Layer (posterior epithelium).—This consists 
of a single layer of endothelial cells. 


Di ADO B 
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FIG. 27.—A cross section through Q 1al cornea. Magnified 
100x1. Æ, anterior epithelium; @, owman’s membrane; S, 
stroma, composed of the corneal 6, aud the corneal cor- 
puscles, X; D, Descemet’s mgm¥fane; e, posterior epithelium ; 
n, nerves extending throug o aiiin na and Bowman’s mem- 
brane.—/uchs. oO 


Blood-vessels of th Sree United normally to a small 
zone at the peripferpY The blood vessels are arranged in 
iial zone in loops which encircle the cornea. 
the Cornea.—The channels in the corneal 


this narrow m 
Lymphatic 

tissue beir nsidered as lymph spaces, carry the nutritive 

materi NYhich is likely obtained from the marginal loops of 

[ON ie: to the anterior portions of the cornea, while the 
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posterior portions are supplied with nutrition derived from 
the anterior chamber and distributed in a similar manner to 
that from the marginal loops. 

Nerves of the Cornea——The corneal nerves are derived 
from the ciliary plexus formed by the long and short ciliary 
nerves. - These also supply the ciliary muscle and iris. 


ANOMALIES OF THE CORNEA.— Sclerophthalmos (Sclerosis 
of the Cornea).—Where the cornea is opaque from apparent 
extension of the sclera into the corneal tissue. It may in- 
vade all the cornea excepting the central portion, or it may 
be confined to the upper portion only. In some instances it 
invades simply the the corneal margin, when it is called arcus 
juvenilis. 

‘Macrocornea.—The cornea is abnormally increased in size 
as seen in buphthalmos. 

Microcornea.—The cornea lessened in size as seen in mi- 
crophthalmia. ‘The cornea is sometimes small in otherwise 
normal eyes. 

Congenital Opacities.—Spots of small opaque tissue, the 
result of intra-uterine disease or arrested development. 

Congenital Staphyloma.—A rare conditioni ich appears 
to result from inflammatory action durin Ge later period of 
pregnancy. Heredity is probably a f 


KERATITIS.—A general term a M to all forms of in- 
flammatory action involving OS The division into 
classes is arbitrary, and as tW or more forms may be present 
in an individual case, it isẹ©t always possible to clearly 
differentiate the kind. convenience however the type of 
each is taken in or tudy the disease. Keratitis may 
be primary or sec ry. It may spread from the cornea to 
the conjunctivá, igs, ciliary body, etc., or the inflammation 
may extend rom any of these structures to the cornea. 

A certaj e of symptoms are always associated with ker- 
atitis, i Oi degrees. Pericorneal injection is one of 


th marked features, In the severe forms of the dis- 


+ 
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ease implication of the iris or ciliary body may result. Pus 
in the anterior chamber (hypopyon), may result. Dimin- 
ution of vision, pain, photophobia, increased lachrymation, 
and blepharospasm are more or less marked. 


PHLYCTENULAR KERATITIS OR KERATO-CONJUNCTIVITIS 
(Eczema Corneze, Scrofulous, Strumous, or Pustular Ker- 
atitis ).—Characterized by the small, grayish elevations or 
pustules on the corneal surface, usually near the periphery. 
These vary in size, though as a rule they are about the size 
of small pin-heads. The vesicles may be single or multiple, 
if the latter they are likely to be formed in a row around 
the border of the cornea. Pericorneal injection is usually 
present from the start, and the color may be deep red. If 
but one vesicle is present, the injection will most likely be 
only in the immediate tissue, and may be triangular in out- 
line, the apex toward the pustule. The vesicles soon change 
color and become yellow, the top of the blebs breaking down, 
leaving superficial ulcers. At this stage the entire conjunc- 
tival surface will likely be congested if it was got before. 
Photophobia and excessive lachrymation nov Nent, and 
the pain is generally out of all proportion oO amount of 
tissue involved. Blepharospasm is also 1 ed, so much so 
that a close examination of the eye cate hOmade only through 


the exercise of considerable pation 

The vesicles may keep closest e margin of the cornea, 
but they may creep toward theater, followed by a bundle 
of blood-vessels, forming tka type of keratitis known as fas- 
cicular keratitis. After Ss healing of the ulcer the blood- 
vessels disappear, bt an opaque band occupying their 
original position 

The most LP ee form of this disease is where but one 
pustule is p pnt at the corneal border, which speedily 
ulcerates KON ; surrounded by an area of yellow infiltration, 
The t AS y is nearly always to perforation. 

CaS As in phlyctenular conjunctivitis, this is often 

improper diet. Strumous individuals are especially 


O 
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subject to the disease. Astigmatism has been given as a 
factor also. Rhinitis and adenoid growths in the vault of 
the pharynx are nearly always present, aud undoubtedly 
have an influence on the disease. Following the exanthe- 
| mata the disease will often be found. The disease seldom 
I appears in a person under one year of age, but becomes 
more frequent as the child approaches puberty. In adults 
it is seldom seen, though such cases do present. 


} 
Hi] Fic. 28.—Phlyctenular Keratitis.—Hansell and Bell. 
| 


Mi Warm and moist weather seems to favor its development. 
HI Muco-purulent conjunctivitis is often associated with this 
condition. ~\ 
Diagnosis. —Not difficult if the above syms are borne 
I in mind. A very important point to Ton is that a thor- 
l ough examination of the eyes song O aade, and at times 
Hl not only the protests of the BeON the parents as well 
Hi will have to be disregarded. Be ®©) ve nothing to do with 
ai the case than not to make aem examination. 
| Prognosis.—Guarded. extent of corneal tissue im- 
Hil plicated, the general rance of the patient, hygienic 
ll be taken into consideration. 
ing attacks must be borne in mind, 
| y existing destruction of corneal tissue. 
|| The diminutjon ðf vision will not be appreciable if recurring 
HH attacks c Orai and the lesion is confined to the 
| margų the cornea. If the ulcers however have been 


ii surroundings, etc., 
Wi The liability of re 
| 4 
| 


as well as the 


i nea pupillary portion of the cornea, there will be dimi- 
ii A 1 of vision corresponding to the amount of tissue in- 
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vaded. ‘The resulting opacity may disappear in time, but a 
slight roughness of the epithelium is likely to remain. 

Treatment.—Good hygienic conditions. Locally,cleanli- 
ness is to be obtained by the use of the boric acid wash. As 
a collyrium Lloyd’s hydrastis, sulphate of morphine and a 
solution of boric acid used every two or three hours. Sul- 
phate of atropine should be used if ulceration of the cornea is 
present, and the ulcer is central. Sulphate of eserine is re- 
quired if the ulcer is peripheral, but if iritis is threatened 
the use of atropine or hydrobromate of scopolamine is indi- 
cated to keep the pupil fully dilated. The ointment of boric 
acid will often relieve some of the most annoying symptoms. 
In the later stages the employment of the yellow oxide oint- 
ment will be better. 

If nasal disease is present it must be looked after. Inter- 
nally in the acute stages aconite gtt. 1-10 to %. Rhus tox. 
gtt. 1-15 to 1-10 if a burning sensation is present. Apis 
gtt. 1-10 to % with scanty urine, Phytolacca gtt. ss to iss 
with giandular enlargement. Calcium in some form is indi- 
cated in nearly all these cases on account of the lack of lime 
salts in the system. Iodide of arsenic gr. 1- Si anemic 
cases, and in many cases where this conditjg@is not present 
this drug will be found beneficial. Ifa (Militie dyscrasia 
is present the use of iodide of potassiu r. ss to ij, will be 
the remedy ; this may be Saye gr. 1-100 of red 
iodide of mercury. Iris gtt. Yet will be found useful in 
some of the specific cases with argement of the lymphat- 
ics. Bryonia gtt. % to % q@ sometimes. indicated in cases 
where motion a discomfort of the patient. 

The use of pest Sas ough very generally advised, is to 
be deprecated, ag E) action on the corneal epithelium is 
such as to rendeñtHe tissue more susceptible to infection. 

~D a 

CoRNEA CERS.—This condition may result when the 
infiltrati äge fails to terminate in absorption, the over- 
lying S layers disintegrating, and forming open lesions. 
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Besides those described under phlyctenular keratitis, there is 
a division into several groups, nearly every writer forming 
sub-divisions of his own. The different forms are not al- 
ways strictly divisible. 

Simple Ulcers.—May result from a traumatism as well as 
from a single phlyctenule. Usually a superficail, small, 
gray lesion, with slight pericorneal injection. 

Small Central Ulcer.—This is a gray or grayish white 
opacity in the center of the cornea. ‘There is not much vascu- 
larity or photophobia. It is at first a cone shaped elevation 
untilthe top melts down, leaving a shallow depression. 
Generally single, although it may be multiple, and there is 
a decided tendency to recurrence. Usually seen in child- 
hood among the poorly nourished and scrofulous. When 
recurring there will probably be considerable disturbance of 
vision on account of the central location of the disease. If 
good nutrition can be obtained early, the process will promptly 
disappear. When neglected, or the healing process is re- 
tarded through poor nutrition there may develop :— 

Purulent or Deep Ulcer,—There is an a yellowish 
(purulent) infiltration, with surrounding z of hazy cornea. 
The excavation may be round or irregiN@s, the tendency be- 
ing toward perforation rather than l extension. Iritis 
may be a complication. Hyp (pus in the anterior 
chamber) may also occur. K foration occurs an adhe- 
rent scar (leucoma) remain 

The ulcerative procesygnay be the result of an injury, 
with a foreign body as icleus, or it may result from severe 
conjunctival ame . Subjective symptoms are pain, 
aching in supr =f} al region and sometimes photophobia. 

Indolent oe ab ech term applied to different forms of 
ulcers whi e decidedly chronic in character, showing but 
slight t Miicy to heal. There is little or no pain, and the 
cond Ns often difficult to detect on account of lack of 
HENS ne Found in anemic and scrofulous persons, 
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and often also in trachoma. Probably depends upon faulty 


nutrition of the cornea through some nerve disturbance. 

1. Shallow ulcer, usually central and extremely chronic. 

2. Excavated ulcer, frequently seen in children. Has the 
appearance of having been cut out with a punch. Congestion 
often absent, not very amenable to treatment. 

3. Reparative ulcer, sometimes found during the healing 
process of corneal ulcer. The haziness disappears, leaving 
a clear surface. 

Infecting or Sloughing Ulcer (purulent keratitis ).—This 
form of ulcer is characterized by almost total absence of re- 
parative vessels, the morbid process spreading considerably 
from the starting point, and iritis and hypopyon complicat- 
ing the disease. Usually the result of slight traumatisms, 
and not infrequent in elderly people with faulty nutrition. 

The most dangerous of these ulcers is the acute serpigi- 
nous or creeping ulcer of Saemisch. It starts asa nearly 
central gray area; this soon ulcerates, the margins being 
sharp, one margin assumes the form of an elevated curve, 
more opaque or yellow than the rest, and called the arc of 
propagation. Behind this the ulcer with its E r seems 
deeper than that next the corneal margin. 

The corneal tissue surrounding the ulcer Qon The 
ulcer spreads rapidly, getting deeper, Q threatening the 
integrity of the cornea. Iritis, eye and hypopyon 
may result. Perforation of the goragé, as well as extensive 
sloughing of the corneal tissu eare likely to occur. The 
eye is extremely sensitive O superciliary pain is often 
intense. Impairment of so is marked and may be re- 
duced to simply perce light. 

The disease is no aS quent among harvest hands, espe- 
cially those who a oorly nourished, and more especially 
if there is a tener to pus formation from slight abrasions 
of the skin. „(Hs will also hold in all individuals with this 
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Hypopyvon.—This condition may result from ulcers of the 
cornea, no matter what the size, and consists of a collection 
of pus in the anterior chamber. The amount may vary 
from just the suspicion of pus, to nearly enough to fill the 
chamber. It presents the appearance of a yellow mass at 
the bottom of the anterior chamber, bounded above by a 
horizontal or slightly curved margin. ‘This mass will remain 
stationary or not, according to the fluidity of the material, 
in changes of position of the head. 

When this combination of pus and ulcer exists it is called 
hypopyon keratitis. 

ABSCESS OF THE CORNEA.— 
This consists of a purulent infil- 
tration in the deeper layers of the 
cornea. The epithelium over the 
abscess in the early stages is un- 
broken and prominent as a rule, 
but in the later stages it becomes 
discolored and slightly sunken. 
| A hazy corneal ząne surrounds 
| Onyx the morbid p ih >yhypopyon is 
present, the a@ycous turbid, and 


Abscess. \ 


s Cie auitic chan re noted. 
J The gN ctive symptoms may 
UW A AA Onyx. or not be present, which 
sa corneal lesions. A 


nplete perforation of tissue 

© may occur, or the process may 
O subside by resolution. 

Causes.- In many cases it is 

hard to ascribe any special cause, 

the disease Qirg on without any previous history of traum- 

atism or eGadisease. Some writers ascribe such cases to a 

tubercug} Condition, the cornea being the point of infection. 

Thedistase has been found during or following scarlet fever, 

n SS typhoid fever, small-pox, or diseases which debili- 

shite the patient excessively. 


Fic. 29..—NVa 


*© 


Pa 


DISEASES OF THE CORNEA. 117 


ULcus RopEns (Mooren), Rodent Ulcer.—This is a su- 
perficial ulcer. As a rule commencing at the upper corneal 
margin. The normal corneal tissue is separated by an opaque 
gray rim, evidently undermined by the tnorbid process. 
This differentiates this form from all other forms. After 4 
time the appearance is that of a clear surface, cicatrization 
commences and blood vessels appear. The morbid process 
seems to be subsiding, but relapses occur. Marked inflam- 
matory action returning, and in time the morbid process 
invades the entire cornea. Perforation rarely if ever occurs. 

‘The disease fortunately seldom occurs, but when it does 
it is found in elderly persons. Both eyes are affected as a 
rule, sometimes at the same time, but often an interval inter- 
venes. In these cases the use of the actual cautery applied 
to the edges of the ulcer will often effect a cure, provided 
suitable constitutional measures are employed. 


ANNULAR ULCER (circular ulcer, marginal ring ulcer).— 
This form appears as a deep groove near the corneo-scleral 
junction. The line of symptoms usually present in corneal 
lesions is not marked. ‘The lesion may extend argund the 
entire cornea, depriving it of nutrition. Pe Aion fre- 
quently occurs, and iritis is also often preserQ, Most fre- 
quently seen in old persons or those wit bilitated sys- 
tems. ‘The results of treatment are noty@Dsfactory. 


DENDRITIC ULCER (keratitis amica, herpes corneæ 
febrilis ).—These ulcers are ae and may spread over 
the corneal surface, either in thé} rm of a large lesion ex- 
tending in all directions, ori@prtain directions only. When 
it pursues the latter cou the appearance is that of a 
branched shrub, frequ with nodes at the extremities of 
the growth, hence sr keratitis dendritica. (Emmert. ) 
As a rule the symptefns attending keratitis are marked. 


S 


arte re (exhaustion ulcer).—The corneal tis- 


sues soft a slough. This condition may occur either at 
the peri or at the central portion, A large perforation 
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often results. The disease is found most frequently in badly 
nourished patients who have passed through illness impair- 
ing the nutritive powers. Also sometimes follows ophthal-_ 
mia neonatorum. 

Prognosis of Corneal Ulcers.—Depends upon the location, 
amount of tissue involved, general condition of patient, and 
the time the disease is seen. Some irregularity of corneal 
surface and opacity will result in nearly every case. Inthe 
severe forms the reduction of the vision is usually consider- 
able. The tendency of many of the forms to recur must be 
borne in mind. The probable results of the lesion should be 
remembered, so that if the outcome is better than anticipated 
it will be all the better. 

Treatment.—Locally, when the morbid process is near the 
center of the cornea, a solution of sulphate of atropine should 
be used to keep full mydriasis. Hydrobromate of scopola- 
mine is also useful for this purpose, and does not seem to be 
so likely to produce conjunctivitis as the atropine solution. 
If the ulcer is near the periphery, sulphate of eserine should 
be employed, unless iritis threatens, in which case the atro- 
pine should be used twice a day, and the eseriyg two or three 
times aday. The mydriatic being used nse and night. 
As a wash the boric acid solution has t rst place. The 
employment of Lloyd’s hydrastis wẹ the addition of sul- 
phate of morphine will relieve thea@@stating features of the 
case, and also tend to keep ctival complications in 
abeyance. 

Under no circumstances Q cocaine in these cases, unless 
it is for the purpose of ing the ulcer, either by scraping 
or the application IN solution, as nitrate of silver, iodine 
or carbolic acid, o not allow the patient to use the drug 
at all. 

if theren OSS: conjunctivitis in connection with the 
corneal Le the brushing of the conjunctival surface of 
the li Q 1 a one-per-cent. solution of nitrate of silver will 

cases relieve the conjunctivitis, 


RO 
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Scraping the ulcer with a spud or curette, then touching 
the traumatic surface with a five-per-cent. solution of nitrate 
of silver, tr. iodine or carbolic acid will often change the 
morbid process, and cause healing to take place quickly. 
This procedure must be done under the influence of cocaine, 
and the utmost care must be observed not to injure healthy 
tissue with the instrument, and also that none of the solution 
used after the scraping, be allowed to touch any of the 
healthy tissue. Stimulating applications should never be 
used during the acute stage. 

Internally the same line of treatment given under phlyc- 
tenular keratitis should be followed. The bowels should be 
made to move twice a day in these cases, as well as in all 
severe eye diseases. 

In the subacute and torpid stages local stimulation should 
be resorted to. The yellow oxide ointment is a favorite 
with some, Finely powdered calomel has given good results 
in many cases, but care must be exercised not to use this 
drug if the patient is taking iodide of potassium, as an irri- 
tating conjunctivitis may result. Dusting boric into the 
eye has often been all that is necessary. Ari as also 
been used in the same way with good reswh%/ Iodoform 
has been employed as well, and in some i ces the result 
has been better than with any other a . These prepar- 
ations must of course be in as fine QO e of subdivision as 
possible. Gentle massage of t COrnea through the lid, 
using the finger as the means, uld always be employed 
after the powder has been A over the cornea. The best 

tæ] 


and cleanest method of. 1 g the application of powder 
is to twist a little cotton o the end of a cotton carrier in 
such a way as to nef brush, this dipped into the powder 


will hold enough, sòthat by striking the carrier with the 
finger, a little te powder will be loosened and drop onto 
the cornea. RS this way no dirty brushes are employed and 
the aY infection is reduced to a minimum. 

In sqmé of these cases, where the ulcer is indolent, and 
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the healing is not progressing as it should, the use of eserine 
will often cause a change in the process, and hasten recovery. 

Paracentesis of the cornea may have to be performed in 
some cases, this will be required whenever the danger of 
perforation is imminent. Increased intra-ocular tension is 
also an indication in many cases, but as a rule the operation 
should not be attempted by the novice. Saemisch’s oper- 


ation is sometimes performed in these cases also. (See oper- 
ations. ) 


A bandage is sometimes a necessary requirement, especi- 
ally if danger of perforation is present, but as a rule more 
damage is done by retention of the secretion under such 
measures, than if the eye was covered with simply a shade. 


epson of the posterior elastic 


membrane. 


S 
Fige Dn of Cornea.—/uler. ! 
If hypopyen IS present and the pus is not in large quanti- 
ties it cay-ReAbsorbed in many cases, but if profuse, paracen- 
tesis Nbe required to evacuate it. 
I foration occurs, solutions of atropine or eserine must 
oy persistently according to the location of the perfo- 
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ration. If possible, by gentle manipulation, the prolapsed 
iris should be replaced, after which a well adjusted com- 
pression bandage should be applied, and the patient required 
to keep in the recumbent position. 

We 2n there is considerable prolapse of iris, or if it is found 
impossible to replace a smaller one, and but two or three 
days have elapsed since the accident, the protruding portion 
should be grasped with a forceps, the iris drawn forward 
and excised close tothe cornea. After this operation a con- 
junctival flap may be taken from the ball, having it at least 
twice as large as the perforation, and inserting it into the 
opening with a probe. No undue force should be exerted, 
all manipulations being made with the utmost gentleness. 
A compression bandage should then be applied. Anterior 
synechia nearly always results from perforation no matter 
what the size or treatment. Staphyloma will often follow if 
the amount of corneal tissue implicated is considerable, in 
spite of all measures. 


CONDITIONS COMPLICATING CORNEAL LESIONS.—Con- 
junctivitis.—This should be treated similarly to one 
without corneal ulceration. Perverted ciliaa n found 
in this condition, and they should be remov Many cases 
are not only aggravated by misplaced xO lashes, but al- 
so by keeping up a constant owe 1ay continue the 
morbid process. The pe e ulcer for the pres- 
ence of a foreign body should beXnade a matter of routine. 
Diseases of the lachrymal duct fx sac should be treated, the 
passage being washed withsdhdlution of boric acid in order 
to keep unhealthy seer from passing backward, and 
causing additional da to the eye. 

The teeth shoul examined, and if any faulty condition 
is found, refer, tes case to a good dentist. The condition of 
the nasal an 5 rngeal mucous membranes should be re- 
O SNN and any wrong treated. The alimentary 
canal s also receive a due amount of attention, 
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Seqguele.—Ulceration of the cornea always leaves more cr 
less opacity. When it is slight the term nebula or macula 
is used ; when dense leucoma. 

Asa result of the ulceration the refractive surface of the 
cornea is irregular, producing distortion of the image on the 
retina, and this may be one of the causes of irregular astigma- 
tism. ‘The location of the ulcer also is of prime importance 
in determining the amount of visual disturbance, the nearer 
central the greater the defect. 

Entanglement of the iris in a perforating ulcer is called an- 
terior synechia; the scar to which the iris is fastened is 
called adherent leucoma. This condition may never give 
the patient any trouble, but it may furnish the exciting fac- 
tor for repeated inflammations, eventually causing sympa- 
thetic irritation of the other eye. 

The term corneal staphyloma is given when there is pro- 
trusion of the cicatrix with iritic attachment; this is total 
when the entire cornea is involved, partial if only a portion 
is affected. 


disease of 


is not only 
tion of the con- 


XEROTIC KERATITIS (Necrosis Cornez). 
children, usually under two years of age. 


ulceration of the cornea, but also a dry 
junctiva. 


Causes.—Subjects of mal-nutriti 
Has been noted in conjunction 
measles. Poor hygienic surku 
fluence. 


em most susceptible. 
ariola, meningitis and 
ings seem to have an in- 


Symptoms.—Lachryn n and congestion of the conjunc- 
‘tiva. A hazy conditi on appears in the cornea followed 
in a very short t y ulceration. Iritis and hypopyon 
-usually follow e cornea may be perforated and exten- 
sive destructiom®éf the corneal tissue ensue. Usually both 
eyes are i d, but not simultaneously. 

Prog@hs.—Bad. Death often results from the physical 


cong which seems to produce the disease. 
\ ratment.—It does not vary from that already described. 
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NEUROPATHIC KERATITIS (Neuro-Paralytic Keratitis ).— 
Characterized by anesthesia of the cornea. ‘This results 
from morbid conditions of the nuclei or ophthalmic branch 
of the fifth nerve. The inflammatory action begins in the 
corneal tissue, there being infiltration at the affected points. 
This eventually forms an ulcer, which if neglected, becomes 
extensive, perforation of the cornea and prolapse of the iris 
following. Hypopyon, or a mixture of pus and blood may 
form in the anterior chamber. 

Causes.—Disease or injury of the fifth nerve, or its nuclei, 
disease of or removal of the Gasserian ganglion. Injuries or 
disease of the orbit, or fracture of the skull may affect the 
nerve and produce this disease. 


Symptoms.—The usual line of symptoms of keratitis may 
be present, but may be absent. Anesthesia of the cornea 
should be remembered as a diagnostic feature. 


Prognosis.—Guarded. If seen before extensive changes 
have occured the chances for a favorable outcome are much 
better than when seen later. 

Treatment.—Atropine or eserine locally, com d with 
scrupulous cleansing of the eye. No irritg@yYe collyria 
should be employed. In some cases the eyéhould be kept 
closed, but care must be exercised if a bebe is applied not 
to have it press against the eyeball. Ni rule constitutional 
treatment does not vary from naj GD 7 described under 
corneal ulcers. 

3 O 


HERPES CORNEA.—A qQyition frequently associated 
with herpes zoster ophth 1s. Small, roundish vesicles 
filled with serum appea on the cornea, which soon break 
down and form ulc sO Denudation of epithelium somewhat 
like that produced by’an injury is the appearance presented. 
The vesicles agxf#anged in a circular form, or pass across 

The pain during the onset is severe, 
After the vesicles rupture and 
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edges being irregular. At this period the pain is little or 
none. 

The healing process is slow, and is likely to be interrup- 
ted by a fresh outbreak of vesicles. Hypopyon may come 
on as well as iritis. Pain in the eye and superciliary region, 
photophobia, lachrymation, and the sensation of sand or dust 
in the eyes constitute the general line of symptoms. 

Treatment.—Not very satisfactory. Locally the use of 
atropine. The ointment of boric acid will often afford re- 
lief. After the formation of the open sore or ulcer, eserine 
will be useful unless iritis is present. 

Internally, such drugs as will restore nutrition may be 
used. For the neuralgic pain, liquor potassii arsenitis in 
doses of gtt. ss every hour will often give relief. Fluid ext. 
piscidia erythrina gtt. v to xv every two or three hours has 
also given relief in some cases. Full doses of sulphate of 
quinine is sometimes indicated. 


KERATITIS BULLOSA.—Seems as a rule to make its ap- 
pearance in eyes whose nutrition has been ipterfered with. 
Often seen in connection with glaucoma, seh kerati- 
tis, or irido-cyclitis. Malaria has also beg, eres credit with 
causing the condition, while cases Į ta which it is im- 
possible to assign any cause. ‘‘T RO ture of the disease is 
not known; the best presump or that some disease of the 
corneal nerves is at the bott ne) (Fick.) According 
to Fuchs there is an abnor lymph circulation, stasis tak- 
ing place, edema of the S results, ana a blister-like ele- 
vation is formed by auia lifting the epithelium from 
Bowman’s memb & 

A bleb is f on hich is filled or partially filled with 
fluid, which shoe distension of the lower portion of the 
me 

mO —Burning pain, photophobia, pericorneal injec- 
a @ often congestion of the entire ocular conjunctiva. 
TS ain is usually paroxysmal. After the bleb breaks, 
ich, as a rule, occurs in a few days, the pain subsides, 


DISEASES OF THE CORNEA, 125 


but there is a large abraded surface which forms an ulcer. 
Recurrence is frequent, and each time the severe inflamma- 
tory action is repeated. 

Treatment.—lIf glaucoma is not present or feared, the use 
of atropine may give relief. Eserine should be used where 
glaucoma is feared or is a factor. Puncture of the bleb may 
give relief from the acute stage. Heat may be beneficial in 
some cases. The boric acid wash may be used and will help 
cleanse the tissues. Internally, during the forming stage, 
aconite should be given. When the pain is of a burning 
character rhus tox. is indicated. If there is a history of pe- 
. riodicity (malaria) full doses of sulphate of quinine, followed 
by liquor potassii arsenitis. If the ulcer does not seem to 

heal readily the use of formalin 1-60 is recommended, as 
| well as the actual cautery. Dusting the surface with iodo- 
form is also recommended. 


VASCULAR KERATITIS.—A superficial vascular condition 
of the cornea, with an opaque condition of the tissues. This 
is seen in the pannus caused by trachoma, and alsa in some 
cases of recurring phlyctenular keratitis. E on may | | 
also cause this condition. Q 

There is a form of vascular keratitis, i ich the disease 
starts on the upper and lower margin Q the cornea, ap- 
proaching each other until the enti aea is invaded. In 
these cases both eyes are affec ha it seems to be an 
affection of the nerves of the We nutrition being inter- 
fered with. Itis found in scyfulous children, or those hav- 
ing a perverted nutrition od. vessel and capillaries are 
present. O 

Symptoms.—If t Qidition should be acute, there will 
be photophobia, laðkyýmation, conjunctival and sub-conjunc- 
tival congestion Od ciliary neuralgia. In the chronic form 


which is th bt common, the disturbance is slight. There | 
will be a le protest against strong light, and at the upper | 
ee e cornea a crescent of blood vessels, which ad- 
K 
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vance on the cornea, pushing an opacity before them. Un- 
less the disease is the result of trachoma, entropion or trich- 
iasis, when the upper border alone is affected; there will be 
another formation at the lower border similar in appearance. 
These will gradually approach each other until they meet. 
The clearing process commences at the border also, the cen- 
ter being the last to clear. The clearing process seldom is 
perfect, more or less roughness of the corneal epithelium re- 
maining. 

Ulcers may appear, but, as a rule, this does not occur. 

Prognosis.—Unfavorable in chronic cases. In recent and 
acute cases the results are generally more favorable. 

Treatment.—Locally all irritants are contra-indicated, as 
they will aggravate the case. If possible find the cause of 
the trouble,’and when it is amenable to treatment the results 
will be all the better. Atropine should be used if there is 
a tendency to iritic trouble. Eserine seems to favor the re- 
parative process, but must be carefully employed on account 
of the tendency to iritis. The use of the douche, as already 
directed, will give favorable results in eee The 
health of the patient must be carefully ON after. Hy- 
gienic conditions improved if possib, enty of open-air 
exercise, not carried to the point YO igue, however. In- 
ternally the use of aconite d $ the progressive stage. 
Rhus tox. with burning, and LoS 1 increasing the discom- 
fort of the patient. Jaboraii when the clearing stage sets 
in. Calcium in some fomus indicated in nearly all cases. 
Iodide of arsenic t-aog doses in anemia and also where 
the nutritive pov IPs em sluggish, Phytolacca with en- 
larged lymphati nds. Iris versicolor with glandular 
involvement 4nd@~a specific history. Iodide of potassium 
with a sypbilitic history. In fact, any drug that seems to 
be indica ó 
eyes,’ 

RSTITIAL KERATITIS (Syphilitic, Inherited, Parenchy- 

Riytous, Strumous,and Diffuse Interstitial Keratitis).-A hazy 


y the patient’s general condition will help the 
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condition of the entire corneal tissue, the result of chronic 
inflammation, seldom any ulceration, but a superficial or 
deep vascularization always present. 

Causes.—In the majority of cases due to hereditary syphilis 
and is seen most frequently between the ages of five and 
fifteen, sometimes in younger individuals, and but seldom 
after thirty. It may also result from acquired syphilis, but 
these cases are rare. 


Fic. 32.—Interstitial Keratitis.—Hamnsell and Bell. 


Rachitis, scrofula, rheumatism, gout and perverted nu- 
trition may also be causes of this disease. Inthe female the 
approach of puberty seems to aggravate the disease, but after 
the menstrual function is established the condition often 
improves. ‘These are cases that undoubtedly oP the 


affection z2 utero. EAN 


e more often 
be true in one 


The statement is frequently made that gi 
subjects of this disease than boys. ‘This 
respect, as boys are more likely to be ged in active out- 
door exercise, and as specific disea generally acknowl- 

edged to be eliminative, this acti«ity would have a tendency 
to reduce the per centage of b afflicted with interstitial 
keratitis. 

Symptoms.—If notice ly there will be found slight 
ciliary congestion and NY rymation, followed by slight cloud- 
iness, generally n e center of the cornea. Careful ex- 
amination of these Spots by oblique illumination will show 
them not to b either surface of the cornea, but in the 
Bees The point of infection may however be 
near th iphery, and follows the same course of invasion 
as S toe ntral, Ina few weeks the haziness will spread 
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over the entire corneal structure, and may be so dense as to 
make an examination of the irisimpossible. ‘‘Ground-glass 
appearance’’ is a term applied to this condition. The hazi- 
ness is not uniform as a rule, but points of deeper infiltration 
will be noticed, and are called ‘‘centers of the disease.’’ 
This is best observed by oblique illumination. Pain and 
dread of light are usually present in varying degrees. 

Blood vessels derived from the ciliary vessels are numerons 
in the layers of the cornea and produce a dull red color, ‘‘the 
salmon patch’’ of Hutchinson. 

These patches may be multiple and small, or may cover 
the entire corneal surface, which then presents a cherry red 
color. 

Strumous children, who are also syphilitic, will be found 
more irritable, and with a corresponding increase of photo- 
phobia. Ulceration seldom occurs, but iritis is not an infre- 
quent complication. Inflammatory action may attack the 
ciliary region; secondary glaucoma may result, and also | 
shrinking of the eyeball. | 

Disseminated choroiditis, retinitis, — 
and optic neuritis have been reported in cases. . 

The general appearance of the p “or should be taken 
into consideration, as it will often o a correct diagnosis, 
when no amount of questioning, elicit any information. 
Dwarfed stature, skin flabb or coarse, bridge of nose 
sunken, scars at angle of RN and mouth, mal-formed per- 
manent teeth, the centraN#ncisors have vertically-notched 
edges (Hutchinson’s Qin). Enlarged lymphatic glands, 
especially of the EMs being small, hard and painless, 
without a iendea o suppuration, which differentiates them 

; from the enl gp glands of scrofulous subjects. Deafness, 
cicatrices å e pharynx, chronic periostitis of the tibia, 
| synovitj the knee-joint, all show a specific taint. I have 
{| << Nii a number of cases, especially of the second gener- 
I AUD that there is a decided tendency to ‘‘knock-knee.’’ 

I Y Prope treatment and time will, in many cases, give a 
| ~ 
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fairly clear cornea, although normal transparency probably 
never returns. 

Diagnosis.-- Seldom difficult if the foregoing conditions 
are borne in mind. The tension of the eyeball and age of 
the patient help exclude glaucoma. The history and char- 
acter of the inflammation distinguish it from old corneal ma- 
cule and diffuse infiltration, which sometimes results from 
traumatism. If small, straight vessels are present it is usu- 
ally the result of a former attack. 

Prognosis.—Unfavorable, as both eyes are more than 
likely to be affected, and a return to normal transparency of 
the tissues seldom if ever occurs. Relapses are frequent, 
even with the best of treatment and care, and it is almost 
impossible to cut the progress of the disease short. It may 
be from three months to three years developing, although 
either extreme is the exception. When clearing does com- 
mence it is at the periphery and clears toward the center of 
the cornea. 


Fic. 33.—Vessel formation e cornea after interstitial 
is. 
The chances of pen changes in the deeper struc- 
tures of the eye msty®e kept in mind, as changes in the 
choroid or reting gyay occur in the macular region, impairing 


vision to a comħīerable degree. The nerve may also be 
affected, a urring iritis or cyclitis is not infrequent. 
Treatimxx—Good hygiene is of the first importance. 


This, Sh course, includes proper food, open-air exercise, 
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clothing, ete. Irritating applications are positively harmful. 
If the maculee are so dense that a view of the iris cannot be 
obtained, the use of atropine as a routine measure should be 
employed ; this may prevent iritic complications. The ten- 
sion of the eyeball must be watched, however, as an increase 
may be the signal of glaucomatous action, when eserine will 
have to be used until this condition passes off. The eyes 
should be protected from bright light, but it is better to give 
them the advantage of moderate light. If severe inflamma- 
tory action supervenes the application of heat may be re- 
quired, but more reliance should be placed on internal medi- 
cation in this condition, as well as for the usual course of 
the disease, An ointment of sulphate of atropine, gr. 4 to 
3ij, will often prove grateful to the patient, and will give 
the action of the drug as well as the solution. The Lloyd’s 
hydrastis and morphine, in a solution of boric acid, will be 
a good collyrium in these cases. The use of the leech and 
blister I do not. approve of under any circumstances. A 
good, brisk cathartic will relieve as quickly and the effects 
are more permanent, besides there is HEE aķother lesion to 
watch. Corneal massage and hot w a igation will be 
beneficial during the resolution stage. 


Internally chloride of gold [aS m in doses of 1-200 
gr. to 1-100 gr. is one of the b Eas for combatting 
this disease when the specifi is present. Iris with the 
small indurated glands. c of potassium in these cases 


should be given in small @y es, gt. 1% toss, unless the case 
is one of acquired sy Gis when full doses are necessary. If 
there is active in 1atory action, with a specific history, 
the use of corre chloride of mercury or red iodide of 
mercury, g KON to 1-100, will be found better treatment. 
Under heh Dontitions small doses of aconite should be 
given. *Dytolacca should be employed in those cases espe- 
call hing scrofulous complications. In these cases liquor 
SS li arsenitis, gtt. 1% to ss, or sulphide of calcium 1-100, 


e better treatment than either the gold or potassium, 


ee 


ered 
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unless the disease is a complication of the two taints. 
Calcium is a remedy not to be forgotten in these cases, as the 
addition of the lime salts appears to have a direct influence 
in building up not only the glandular system but muscular 
as well. Jaborandi gtt. 1% toj is especially useful in pro- 
moting absorption in these cases after resolution has com- 
menced. If there is a rheumatic tendency and motion in- 
creases the pain, bryonia gtt. 4% to % should be given. If 
quiet increases the pain rhus tox. gtt. 1-15 to 1-10 is the 
drug. With a sensation of bruised tissue cimicifuga gtt. 4% 
to ss will give prompt relief. The use of bichromate of po- 
tassium, I;100 gr. doses in those cases having a tenacious 
secretion, will relieve, and sometimes the clearing process 
seems to be materially improved by the use of this drug. 
The indicated remedy will always prove beneficial in these 
cases. The bowels must be kept in good condition and must 
be carefully watched, especially when atropine is being used, 
as this drug has a tendency to produce constipation. 


Fic. 34.—Punctata Keratitis.— ell and Pell. 


KERATITIS PUNCTATA ( Pane erin), A condition 
in which there is a deposit upgnthe posterior corneal sur- 
surface, triangular in form 1aving the appearance usu- 
ally of reddish sand. ‘Th ex being toward the pupil and 
the base at the lower 1 yin of the cornea. This condition 
usually is the eon yee te there may besome im- 
plication of the,cggneal tissue proper, but this seldom cccurs. 

es Le ly due to syphilitic taint. In many cases 
either IRNS itis or cyclitis are the active causes of this 


disease. N 
© 
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Prognosis —More or less diminution of vision probably l 
always present. | 
Treatment.—See Serous Iritis. 
KERATITIS PROFUNDA (Circumscribed Parenchymatous 
Keratitis ).—A form not often seen; ulceration does not occur. 
There is a hazy condition of the corneal tissue, which often 
is unattended by marked symptoms. Hyperemia of the iris 
may be present. | 
Causes. —An injury, rheumatism, malaria so-called, or a | 
severe cold may be causes, but usually no definite cause can | 
be assigned. $ 
Symptoms.—As already stated the usual line of symptoms | 
of keratitis may be lacking, but in some instances inflamma- . 
| 


tory action may give rise to the usual line seen in other 
forms of keratitis. 
Prognosis.—The opacity may be permanent, or slowly be 
absorbed, leaving a comparatively clear cornea. 
Treatment.—A mydriatic is indicated in nearly every case. 


Other local or constitutional measures will A found under 
previous headings, 

KERATITIS PUNCTATA SUPERFICIAL A condition 
seems to resemble herpes of the corne t there is slight 
tendency to formation of ulcers. irs in young persons 
and usually both eyes are y n the majority of cases 


there will be disease of the C r pharyngeal tissues. 
Symptoms.—An acute coiuNétivitis, catarrhal in character. 
In a few days the oe appears to be irregularly 
covered with gray po uy the intervening cornea being hazy; 
these points are sit beneath Bowman’s membrane. 
Prognosis. — ornea may not clear perfectly, but the 
resulting vig@uNé generally good. The disease is essentially 
chronic, S O take considerable time to effect a cure. 
Trea (ay — The condition of the nose and throat must 
after. A mydriatic is generally required during 
NA lier stages, and later the indications for drugs must 


i | Ca ratched for. 
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KERATITIS MARGINALIS.—A condition sometimes seen 
in elderly persons, where there is a yellowish or yellowish 
gray corneal opacity, the exudation extends to the scleral 
margin. Inflammatory action is usually severe, after several 
weeks the inflammation subsides, the opacity lessens leaving 
a gray border joined to the sclera ; this distinguishes it from 
arcus senilis. Ulceration does not occur. 


SCLEROSING KERATITIS.—A term applied to a more or 
less triangular opaqueness of the cornea, the apex located in 
the cornea and the base evidently in the contiguous sclera. 
This condition is more or less permanent. There may be 
recurring attacks involving different portions of the corneal 
margin. It is essentially a disease of old age. 

Treatment.—Same as in scleritis, 


RIBBON-LIKEĘE KERATITIS (Transverse Calcareous Film). 
— Most frequently seen inthe aged. There isan oval shaped 
opacity in the cornea, sharply outlined and free from any 
tendency to ulceration. It consists of salts of lime and 
resembles very closely the appearance of the lead deposits 
which are seen occasionally after the use of ution of 
acetate of lead in the eye where corneal AN one are 
present. The deposit can usually be chj off. Acute 
conditions are seldom excessive. Uri and gout have 
been credited with producing this ae In one case, a 
young girl, however neither of xe) onditions would ac- 
count for the deposit and no cay could be assigned. 

A type sometimes found i 2: blind from irido-cyclitis, 


glaucoma,or sympathetic aalmia is where there is an illy 
defined margin, the c ing a brownish cast and situa- 
ted on the lower tI of the cornea. ‘This form is seen 
in cases with aN nutrition. Treatment does not seem 


to produce mt ffect in these cases. 
Arcus Is (Gerontoxon).—This is not a diseased 
. . + . . 
conditi ıt is nealy always found in old persons. It con- 


sists D rc, gray in color, which is formed by a deposition of 
c I 


substance in the upper layers of the cornea. In true 
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arcus there is always a narrow clear ring of cornea between 
the band and sclera. It commences in the upper margin, 
soon followed by a similiar one in the lower margin, these ex- 
tend until the arcs unite forming a ring around the cornea. 
The outer boundry is sharp and clearly defined, on the inner 
side however the band shades away into the clear cornea. 
No treatment is required. 

CONICAL, CoRNEA (Keratoconus).—A bulging forward 
of the cornea, cone shaped, and seldom congenital. The 
center of the cornea is thinned, and through intra-ocular 
pressure is pushed forward. If the amount is slight it may 
not be noticed unless the shadow test is used.. The cone is 
transparent as a rule, but the apex may be slightly opaque. 
The formation may increase in size for years before it comes | 
toa stop. Ulceration or rupture does not follow in these 
cases. Usually both eyes are affected. Myopia and astig- 
matism always follow. 


KD) 5.—Conical Cornea.— Fick. 


Seen A TE in women, and seldom before the 


age of fift It has been found to follow exhausting ill- 
nesses, none of them can be positively assigned as causes. 
Pro Y impaired nutrition of the cornea following these 


ans with disturbances of intra-ocular pressure is a factor. 
Ss 


+ 
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| Treatment.—If the disease has not progressed too far, 
| ie some benefit, as far as vision is concerned, may be obtained 
from the use of glasses, but the improvement is usually slight. 
Different operative measures have been advised, but none 
| of them have given brilliant results. Inthe early stages the 

use of eserine has seemed to improve, not by reducing the 

cone already formed, but by relieving the intra-ocular tension, 
| and holding the bulging in check. ‘The use of jaborandi in 
| these cases should also have a similiar effect, as the drug 
will relieve increased tension in many cases. Attention to the 
general health should be insisted upon. 


f 
' 
| TRAUMATIC KERATITIS (Injuries of the Cornea).—This 
| form of keratitis may result from various causes. 

i 

| 


FOREIGN BODIES.—Any substance which becomes lodged 
upon or in the cornea may produce a keratitis. Sand, cin- 
ders, emery, chips of iron, spines of the chestnut-bur, spines 
of thistle; in fact, almost any substance small enough may 
at times be found in the corneal tissue. 


| 


Meas vos A 
Fic. 36.—Vertical section of Osit’s cornea.— Kirke. 
n, Nerves forming a delicate su elial plexus, and sending up fine twigs 
between the epithelial cells to end j cond plexus on the free surface. 
Sr and the location of the intruder 
e upper lid. The eye soon reddens 
and the flow of fear is excessive. The eye should be care- 
fully examing&y good illumination, and when the body is 
AES nbedded in the corneal substance, no effort 
should Qa SS to remove it until the eye has been rendered 
= y the instillation of a solution of cocaine. As soon 


The pain is usually 
is usually referred (to 


Ra 


$ N 
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as the eye is insensitive to pressure with a probe, the lids 
should be separated by means of the thumb and forefinger 
of one hand, and holding the spud or needle with the other, 
lift the body from its quarters without injuring the. sur- 
rounding tissue, if possible. If the object is very deeply . 
embedded, it may be necessary to give a rotating motion to 
the spud before the removal is successful. If the body seems 
to be loosely embedded it can often be wiped away by means l 
of a wisp of cotton on some light instrument, brushing the 
cotton carefully across the object. After the removal of the 
foreign body the surface should þe carefully examined by $ 
| means of oblique illumination to be sure there is no remain- 
ing particle. The upper lid should also be everted, as some- 
times the body will be broken into several pieces, some of 
which may be found sticking into the conjunctiva of the up- } 
| per lid. | 
| Iron or emery will nearly always leave a small rust-colored 
| spot or stain, which cannot always be removed, although this 
stain has in some cases caused an ulcer to form at the seat of 
injury. The removal of powder grains by means of a fine 


galvano-cautery point has been recommen by several 
writers. If a foreign body has partially rated the cor- 
neal tissues it is sometimes necessary t Ss a broad needle 


through the cornea back of the PRO o that the efforts at 

removal may not push it through 4 the anterior chamber. 

Small splinters of steel someti aerate the cornea and 

lodge on the iris or lens, or drop into the anterior cham- 

ber. Their removal is attefé@ed with considerable difficulty. 

The best method is nico nnn ; care must be exer- 
ï 


cised, as more dangji y be done than the presence of the 
foreign body itse Cases being not infrequent where no 


untoward results pnsued, even after the lapse of years. If 
no infectiquggnaterial has been carried into the eye with the 
body it wé Nye better to let it alone than to make unjustifia- 
ble atte@lupts at its removal. Copper or brass splinters how- 
eve always a menace tothe eye and should be removed 


aahoon as possible. 
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After the removal of a foreign body, if there has been 
much abrasion of surface, the instillation of a drop of atro- 
pine solution will quiet the irritation, and the use of the boric 
acid wash will be all that is necessary in the majority of cases. 
If a corneal ulcer forms it should be treated as already given 
under this head. 


Hrosions.—Superficial loss of epithelium, caused by con- 
tact with a sharp body. The finger nail is not an uncommon 
cause of this condition. The careless use of the eye-dropper 
has also been the cause of erosions. If septic infection oc- 
curs a severe ulceration of the cornea may result. 

Treatment.—The wash of boric acid used every hour, and 
the collyrium of hydrastis, will be all that is necessary in the 
majority of cases, unless ulceration ensues. 

Wounds of the cornea naturally divide themselves into 
penetrating and non-penetrating. The character of the 
wound varies according to the instrument inflicting the trau- 
matism. Penetrating wounds are the most dangerous, as 
they allow the aqueous to escape, and in this way the iris is 
liable to be incarcerated in the wound. ‘The ra also 
be injured, causing traumatic cataract. The Q@yrtider may 
enter the vitreous chamber, causing the tot s of the eye. 
The ciliary body may be injured, in whi Mase the liability 
of sympathetic inflammation of the ‘erat is increased. 

Treatment.—In perforating wopnNs/if there is prolapse of 
the iris, it should if possible be speeed and atropine or ese- 
rine used, depending on the lggatfon of the rupture. If im- 
possible to replace the iris, @protruding portion should be 
grasped with forceps Cr: Cised. Rest, cleansing of the 
eye with boric acid s ton, application of iced cloths, and 
internally pases gtt. 15 to ss. If iritis results the 
use of atropine igyecessary. 

If the wour NX severe, involving the cornea, iris, lens and 
ciliary ASS the question of enucleation or evisceration must 


be decid pon. 
oS 
S 
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KERATITIS FILAMENTOSA (Filamentous Keratitis).—Sel- 
dom seen. Minute tissue threads seem to develop from corneal 
abrasions. These threads result from active epithelium pro- 
liferation. They may persist or disappear spontaneously. 
In some cases there is recurrence after removal. 


BLOOD-STAINING OF THE CORNEA.—A rare affection. 
The periphery of the cornea remaining clear, but the central 
portion presents a rusty or smoky tinge. The line of de- 
markation is clearly defined. May be found in cases of in- 
creased tension and hyphemia. ‘This has been mistaken at 
times for a dislocated lens in the anterior chamber. The 
discoloration may disappear, leaving a clear cornea, but two 
or three years are required for this process. 

Treatment.—Simply to correct any known errors. 


CORNEAL Tumors.— Very seldom seen and are usually the 
result of corneal invasion from contiguous tissues. Epithe- 
lioma, sarcoma, papilloma and fibroma tumors have been de- 
scribed. 

Dermoid tumors sometimes occur and ark congenital. 
There may also be other anomalies of the wÉ or lids pres- 
ent. The growths may be foúnd both v the conjunctiva 
and cornea, usually on the temporal s The appearance 
is that of skin covering a T ass; hairs are found 
covering part of the tumor ; N 7 be short and fine, or 


may be quite long. If ig soha: may grow to consid- 


erable size. 

Treatment.—ExtirpatiQty P the mass. ‘This can often be 
done under cocaine 1esia. It is best to close the trau- 
matism by loosenif e conjunctiva and approximating the 


edges as much ssible. 
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DISEASES OF THE SCLERA. 


The sclera, or about five-sixths of the posterior external 
tunic of the globe, consists of firm unyielding membranous 
tissue, which gives and mantains the form of the eyeball. 

The outer surface is white and smooth, excepting at the 
insertion of the external ocular muscles ; the exterior portion 
is covered by the conjunctiva. ‘The inner surface is brown 
in color, and contains grooves in which the ciliary nerves 
are lodged. The fine cellular tissue, (lamina fusca) con- 
nects the sclerotic with the outer surface of the chdyoid. 

At the back and a little to the nasal side, thee ic nerve 


sclera. The dural sheath of the nerve beSomes continuous 
with the sclera at the point of conta id the connective 
tissues of the bundles of the apie tD) neurium, endoneu- 
rium) forms a net work, which gt hes across the canal, 
and is continuous with the scle@y This net work is called 
lamina cribrosa. 


The fibers of the optic Gor pass through this perforated 


. enters the eyeball, through the optic cee canal of the 


tissue, losing their me ry sheaths, asa rule, but some- 
times this does anaes and a condition termed ‘‘opaque 
nerve fibers” pres@u#. Asa rule there is one large opening 


in this laming uated in the center, termed the porus opti- 
cus, which smits the arteria centralis retine. ‘The cili- 
ary vess IS nd nerves enter the eyeball through numerous 
minute “@pertures which surround the cribriform lamina. 
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Fic. 38.—Antero- r section of the cornea with the sclera. 
C) Hansell and Bell. 
erm 


a, Section corneal epith , 6, Bowman’s membrane. c, Corneal corpuscles. J, Cor 
neal lamelle (the winiGegntekness lying between b and d is tne substantie propria cor- 
nea). d, Descemet’ brane. e, Endothelial layers. f, Junction of the cornea with 
the sclera. g, Lim onjunctivee. h., Conjunctiva. j, Canalof Schlemm k, Leber’s 
venous plexus j rded by Leber £s belonging to 7). mm, Meshes in the tissue of the 
ligamentum: SQ pectinatuin, n, Attachment of the iris. 0, Longitudinal, p, e’rcular 
(divided t sely) bundles of fibers of the ciliary muscle. u, Transverse section of a 
Ciliary arte% W, Epithelium of the iris {a continuation of that on the posterior surface 
of the cotnea}. w, Substance of the iris. x, Pigment of the iris. z, A ciliary process. 
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Through continuity of tissue, the sclera is continuous 
with the anterior one sixth of the globe, the cornea, and by 
the pectinate ligament with theiris. The inner portion of 
the sclera throughout its entire surface, is in intimate relation 
with the choroid. The close anatomical relation existing 
between the sclera and important tissue adjacent, often estab- 
lishes pathological changes through extension of diseases, 
while the sclera is subject to inflammatory conditions peculiar 
to itself as well. 

Inflammation of the sclera, is usually divided into super- 
ficial (episcleritis), and deep (scleritis). This may be di- 
vided into acute, chronic, diffuse or circumscribed. 

EPISCLERITIS.—This is a circumscribed inflammation of a 
dusky red, sub-conjunctival swelling, situated usually in the 
ciliary region, on the temporal side, though it may appear 
on other portions. The size of the affected area varies from 
a good sized pin head to a lentil, there is more or less bulg- 
ing of the tissue on account of exudative deposits at the point 
of inflammation. 

The conjunctival vessels over the morbid precesses are in- 
jected and movable in the edematous conju qi . The in- 
jected vessels in the episcleral tissues howg@y Are immovable, 
the nodule is hard and sometimes sensi to the touch. 

There is usually a dull aching patg\Avhich is seldom neu- 
ralgic, although frequently Lachrymation and 
photophobia are often presen OR induced. It is seldom 
that both eyes are affect ov the same time, the disease 


however is usually Bray There may be implication of 
the cornea, iris, or Jy ae but this seldom occurs. 
The disease does 1 NS em to be purely a local affection, but 


evideutly depe Q. some systemic disturbance. 
Syphilis, go&/and rheumatism, have all been ascribed as 


factors, ay being not infrequently associated with 
episclerii® i 


Di šzs.—Usually not difficult, although phlyctenular 
conjWM&Xtivitis may be mistaken for it during the early stages, 
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In episcleritis however, the injected blood-vessels are im- 
movable and the disease seldom occurs in childhood. In 
phlyctenular conjunctivitis the vessels move with the con- 
junctiva, the center of the phlyctenule if large is often of 
a whitish-yellow color, and is oftener seen in children than 
in adults. 

Prognosis.—In so far as disturbance of the vision is con- 
cerned, it is favorable. ‘The final outcome is also good, but 
the length of time required for the subsidence of the disease 
should be guarded. 

Treatment.—Local measures are of little avail, sulphate of 
atropine combined with sulphate of morphine may in some 
cases afford relief, and will prevent the use of the eyes, 
which nearly always aggravates the discomfort. 

Hot, dry applications may also at times prove grateful, 
but care must be exercised in the use of moist heat, asa 
poultice effect may result, doing more mischief than the 
original disease. 

Constitutional measures will usually give the most prompt 
results, but the disease seems to be essentiall ea 
in character. In the early stages aconite ESS ally indi- 
cated ; when the eye feels bruised cimicifu ain increased 
by motion, bryonia; pain relieved b tion, rhus tox. 
When, as often presents, there appeaÑ® To be a lack of ac- 
tivity of the mucous glands, jaboysadi; colchicum when 
there is a rheumatic, gouty cdgditfon. The salicylates oc- 
casionally prove beneficial in {> rheumatic type. If syphil- 
itic conditions are present @e administration of the iodides 
is usually indicated. O 


ACUTE HYPEREMNSOF THE SCLERA. (Scleritis Perio- 
dice Fugax).—Thiw# a rare condition, the hyperemia last- 


ing from a RA, irs to three or four days; there is usually 
+ 


more or lesgPerhi,and lachrymation is profuse. The condi- 
tion RWS 1istaken for iritis, but examination shows the 
rnea normal, edema of the lid is often present ; no 


iris aN 
NY r the disturbance can be found, and one of the un- 


ne 
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pleasant features is the disposition to recur ; this may be but 
a few weeks apart or months may intervene, it is seldom both 
eyes are affected at the same time. 

Disturbance of the vaso-motor or sympathetic system may 
be causes. The climacteric has been observed to have an 
influence. Rheumatism, gout and syphilis also seem to have 
an effect on this condition. Uterine disturbances may also 
be a factor, and the ocular muscles have received their due 
share of attention. Thesclera proper is not affected. 

Treatment.—lLocal means have little if any effect. The 
general health must be looked after and such remedies em- 
ployed as are indicated. 


ANTERIOR SCLERITIS.—Inflammation of the scleral tis- 
sues may occur independently of diseases of adjacent struc- 
tures, and when this is the case the area affected is usually 
small and presents a bulging, thin, bluish elevation, gener- 
ally situated over or near the ciliary region. The nodules 
generally multiple, usually form a broken ring around the 
supetior corneal margin, they may subside without leaving 
a staphylomatous condition, but if the thinning ¥f the sclera 
is considerable an anterior staphyloma resu f this does 
occur there is usually pain of a neuralgic 
lachrymation and symptoms of cycliti 
casionally the disease is more aa n character and the 
symptoms are less severe. If th les are situated at the 
sclero-corneal margin, the corfgea-is implicated and sclero- 
keratitis results. The ciliarQhody i is affected in nearly all 
uit to determine whether cycli- 
ry disease. There appears to be 
almitis when the sclera is the pri- 
mary seat of HC) ase. Macroscopic deformity of the eye- 
ball does not lWays follow, but change in the curvature of 
the cornea X ts (astigmatismus acquisitus). 

So-cal Kumma of the ciliary body may be mistaken for 


cases, and at times it is 
tis or scleritis is the 
no tendency to pan 


this Ro ion, but it lacks the bluish discoloration, being 
nd fleshy-looking and follows iritis or cyclitis, 


f 
f 
| 
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The causes of the disease are not understood, but seem to 
be about the same as in episcleritis. 

Prognosis. —Guarded, as the implication of the ciliary body 
and iris may lead to unfavorable results. 

Treatment.—Locally atropine should be used throughout 
the attack, unless some contra-indication is present. The 
constitutional remedies given under episcleritis are used. 


SCLERITIS.—A disease which usually implicates other 
tissues. The entire portion of the sclera may be affected. 
The color has a bluish cast with the red. Pain often severe. 
Increased lachrymation may be present. 

Causes.—May result from rheumatism, gout, severe cold 
orscrofula. In the syphilitic form there are areas which are 
translucent, but of a yellowish-brown color. Gonorrhea has 
also been credited with causing this disease. In many cases 
it is impossible to assign any cause. Both eyes may be 
affected. ‘The disease is chronic in character and may even- 
tually affect the iris, vitreous, ciliary body, choroid and cor- 


nea. Malformation of the globe may result from this condi- 
tion. 
Prognosis.—On account of the marked tendrafey o recur- 


rence not favorable. The main reliance mug placed upon 
constitutional measures, and these must A egulated by the 
condition of the general system. x 


ScLERO-KERATO-IRITIS. (Ser s Scleritis, Anterior 
Choroiditis). This condition Savdfves, through extension, 
as the name indicates, the co&Jea and iris. The disease is 
essentially chronic and re yes are the rule. The disease 
starts in the scleral tiss the ciliary region and invades 
the cornea, which þe S opaque and often presents an ul- 
cerated surface. (/frMl4mmation of the iris follows and poste- 
rior synechize rest¥# The pain generally is severe, and con- 
gestion is ver Qarked in these cases,asarule. After the 
subsidenc the disease, which may be weeks, discolored 
areas RE the scleral points of the disease, and haziness of 
the y a indicates the seat of inflammation of this tissue, 
ne) 
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The iritic changes are also marked, as in all inflammatory 
conditions of this membrane, viz., discoloration and often 
posterior synechiee. 

The subsequent attacks involve fresh scleral and corneal 
surfaces, as well as the iris ; irido-choroiditic and vitreous 
changes may ensue, and at last the sclera may lose its reg- 
ular form, being nodular and discolored. The cornea cov- 
ered with opacities ; the iris adherent to the anterior lens cap- 
sule, and the vitreous a fluid mass of floating opacities. An 
eye in this condition is practically useless. 

Treatment.—It does not vary much from that already de- 
scribed under episcleritis, but the use of sulphate of atropine 
or hydrobromate of scopolamine should be persevered in, in 
order that a full mydriatic effect is maintained, on account of 
the iritic complication. Here as in all diseases of the eye, in 
which pain is present, there is a tendency to use cocaine; 
while it may relieve the pain temporarily, but its almost certain 
effect of injuring the corneal epithelium more than counter- 
balances any beneficial action. Constitutional treatment 
should be mainly relied upon, aconite in the eaglier stages ; 
cimicifuga, with the bruised feeling ; bryoni aha increased 
by motion ; rhus, with pain relieved by m ay and the phy- 
siological effect of jaborandi should be bained, as in these 
cases diaphoresis will usually give rete?; colchicum, with a 
rheumatic, gouty condition. Tea\Ndlicylates are sometimes 
of benefit in the rheumatic ty . The iodides sometimes, 
combined with bichloride o niodide of mercury in small 
doses, will be found benefygyial where a syphilitic taint is pres- 
ent. The general he must be looked after and such 
measures as will Ps) Q: the assimilative powers should be 
taken. 

SCLERAL FEA A forms are usually recog- 
nized, antey posterior and equatorial. The posterior is 
only rec zed as a rule by means of the opthalmoscope, 


N N wo forms can be seen by ordinary inspection. 
Sa n through any cause there is increased intra-ocular 
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tension and diminished scleral resistance, bulging of the 
scleral walls may ensue, and staphyloma results. This pro- 
cess may commence in the sclera or underlying tissue. When 
the swelling is general, enlarging the eye in all diameters, 
the term buphthalmos is employed. 

Causes.—Anterior choroiditis, chronic glaucoma, kerato- 
iritis with occulsion of pupil, cyclitis, tumors and wounds 
closed by elastic scar tissue. 


Fic. 38.—Staphyloma of Sclera.—Hansell and Bell. 


Treatment.—Attention to the causes of the disease. When 
there is increased tension an iridectomy mayke equired. 
If the eye is useless, an enucleation will gen@lly give the 


patient relief from the pain and annoy which usually 
accompany this condition. xO 
Tumors.—Scleral tumors are s seen, osteoma, sar- 


coma, fibroma, and enchrondroļa áve been reported. In- 
vasion of the sclera however, Penti occurs from growths 
in contiguous structures, al@gugh the resistance is such that 
infection comes late. 

True scleral ramon more likely to be sarcoma or car- 
cinoma than Pais natous. ‘The sclero-corneal margin is 
often a point of seleétion for these growths, while the cili- 
ary. body and Oj unctiva also are not infrequently the tissues 
from whi e invasion occurs. 


Tread xsy?.—lf the growths are small and primarily scleral, 
S be dissected from the sclera, and the conjunctiva 
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sutured. When they invade other structures and are malig- 
nant, early enucleation is the best method. 


SCLERAL ABSCESSES AND ULCERS.—These are rare, and 
when they do occur are usually the result of infected wounds, 
although occasionally seen in specific and contagious diseases. 
Through the breaking down of the tubercle, tumor, or 
gumma in adjacent tissues, the sclera may be affected. 

Treatment.—When fluctuation is evident, an incision 
should be made, evacuating the morbid material. ‘The ad- 
ministration of sulphide of calcium 1-100 gr. or silicea 1-100 
gr. given in one grain doses every three hours in the early 
stages of the disease may prevent formation of pus; in 
specific diseases chloride of gold and sodium in 1-100 grain 
doses four times a day is often indicated. 


PIGMENTATION (Melanotic Spots ).—These are not patho- 
logical, and are seen more frequently in the brunette type 
and the colored race. ‘They usually are situated close to the 
cornea. By some they are regarded as the starting point 


for malignant diseases. 


INJURIES AND FOREIGN Boptss —WoungO} the sclera 
may be caused by sharp bodies. (Forks, 7es, scissors, 
glass, chips of iron, steel, etc.) or th ay result from a 
blow causing rupture of the scleral ; this is generally 
concentric with the corneal margj Q about one-eighth in. 
away, although rupture may gc iii the posterior portion 
of the globe. If the sclera heven perforated there is not 
only the danger from CA Vitreous, but also from infective 
material being carried i 1e globe, which may cause de- 
structive inflammatgxtfction. 

If the penetr (Œ) substance is small, it will, unless con- 
siderable force ack of it, remain in the anterior of the eye, 
but if of pce the probability of its passing through the 
ball, and © vedding itself in the orbital tissues must be 


born Vna. 
FAN bodies may be embedded in any of the ocular 
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tissues, and if light, may be found in the vitreous, although 
the tendency is to settle to the lower portion of the globe. 
Copper and brass are almost sure to cause destruction of the 
globe, through purulent inflammation, evidently the result 
of chemical action on the metal. Small bodies frequently 
become encysted and cause no inconvenience either through 
discomfort or diminution of vision, but they are always a 
menace to the integrity of the eye. 


Fic. 40.—Rupture of the sclera with retrocession of the iris.-Voyes 


The hemorrhages which usually follow these\injuries, 
make it difficult or impossible to ascertain with ie opthal- 
moscope, whether a foreign body is present the use of 
a probe is usually harmful. If the offeattig substance is 
iron or steel, the use of a magnet wil en determine its 
presence, and it may be removed sn of the electro- 
magnet. ‘The application of the ys may prove useful 
in these cases. Sometimes wl@)*a body has been located, 
it has been possible to remg@ it by means of delicate for- 
ceps, but such cases are tional. All instruments used 
in these manipulations Wa be scrupulously clean. When 
the penetrating w Os sufficiently large there will be loss 
of vitreous, diminiSké€d tension, and if the vitreous loss is 


considerable, ş king of the eyeball. 
Hemorr nto the vitreous and often into the aqueous 


chamb Yas be present. Dark tissue will present in the 
lips N wound, consisting, according to location, of por- 
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tions of the iris, ciliary body or choroid, and even a bead of 
vitreous may also show. 

| If the wound is the result of a blow, rupturing the sclera, 
the danger to the deeper structures is generally considerable. 
ii- Rupture of the choroid, detachment of the retina, dislocation 
: of the lens, it may be backwards in the vitreous or forward 
| into the anterior chamber, and sometimes even sub-conjunc- 
| tival. Separation of a part of the iris from its attachment 
| (irido-dialysis) is not infrequent from contusions. 

i Prognosis.—This depends upon the amount of tissue in- 
il volved, situation of the wound, the amount of vitreous lost, 
HM and the presence of a foreign body, as well as whether sep- 
tic material has been introduced. It is best always to give 
| a doubtful prognosis in these cases. 

i Treatment.—Will vary according to the character of the 
injury, extent of the wound and as to the probability of a 
ii foreign body being present. ‘The ciliary region has always 
been looked upon as most dangerous on account of inflam- 
Ni matory action here being more destructive to the eye than 
almost any other location. If a foreign body is present it 
should be removed if possible, and this m Q tion should 
be carefully made. Absolute cleanliness s d be observed. 
If the wound is small and there has begūN do loss of vitreous, 
I| or prolapse of tissue, the eye shoul ® flushed with a satu- 
il rated solution of boric acid, a1 hee of sulphate of 
I atropine, gr. iv to 5j, shoul D if there is much pain. | 
If the wound is large an re is any prolapsed tissue en- 

i tangled therein, it shoul bë removed with scissors and the 

|| conjunctiva stitched o e wound. ‘The direction to su- 

I ture the sclera, w Some cases it may prove beneficial, 

| unless UF may do more harm than good. The 

i utmost care reyayding cleanliness must be observed, the eye 

| should be Cord and carefully bandaged. When there has 

Hk been co {iJerable loss of vitreous, vision destroyed, and on 

| pal KA the eyeball is distinctly soft, enucleation usually is 

the st conservative procedure. Occasionally, even after 
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slight penetrating wounds, and when healing has progressed 
seemingly favorably there will be detachment of the retina, 
shrinking of the eyeball, and so much irritation that enu- 
cleation will have to be performed, even when there is no 
sympathetic action in the other eye. 

In favorable cases the employment of jaborandi will has- 
ten absorption of the blood in the vitreous, as well as the 
opacities which frequently make their appearance after inju- 
ries. Iced cloths will often be found valuable in keeping 
down inflammatory action, and for the prevention of trau- 
matic fever there is no drug as useful as veratrum viride. 
The bowels should be kept in an active condition, and in 
these cases the saline cathartics seem to act best. 

Non-penetrating foreign bodies’ are- sometimes found em- 
bedded in the scleral tissue, and as a general thing can be 
readily removed. Powder grains, bits of emery or steel may 
strike the ball with sufficient force to penetrate the conjunc- 
tiva and not do any serious mischief to the sclera. Their 
removal ordinarily is not difficult under cocaine anesthesia ; 
the after treatment consists simply in washing tpe\eye with 
a solution of boracic acid and keeping the eye Sty quiet for 


twenty-four hours. & 


CHAPTER- VIE 


"DISEASES OF THE IRIS. 


ANATOMY. 

This is the delicate membrane interposed between the 
cornea and lens. Near the center of this curtain is an aper- 
ture, the pupil,which is normally circular and nearly cen- 
tral. Through the peculiar structure of the iris the pupil in 
health responds to variations of light, expanding or contract- 
ing, the former in dim light, the latter in bright light, or 
in looking at near objects. The pupil having the effect of 
the diaphragm in acamera. At the periphery, the iris is. 


attached to the inner surface of the eyeball, continuous 
with the ciliary body. The outer coat i ntinuous with 
Descemet’s membrane or posterior Orne pees 


through the pectinate ligament. OY ine upillary border 
free and rests on the anterior a f the lens, receiving 
firm support in its various motos: 

The form given to the ir Ky hese supports is slightly 
convex, unless the lens D been removed, when it hangs 
nearly vertically. The% divides the aqueous chamber in- 
to two parts, the chamber lying between the iris 


and cornea, postepms’chamber between the iris and lens. 
The structu he iris is divided as follows : 
A; IRIS, PER. 


Iterior endothelium. 
a Anterior boundary layer. 


NS Stroma. 


X 4. Basilar layer. 
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B. RETINAL IRIS. 

5. Anterior layer of endothelium. 
6. Posterior layer of endothelium. 

Layers 2 and 4 are modifications of the stroma. The 
color of the iris is due partly to the pigment layer of the 
posterior surface showing through the stroma, and partly to 
pigmented cells in the stroma. 

When the cells are few or lacking and the iris thin, the 
color is blue. If the iris is thicker and more opaque, gray, 
and when pigment cells are numerous in the stroma, the 
results are green, yellow, or brown, the deeper shades of 
brown giving what are usually termed black eyes. The 
color is distributed in two zones, the inner or pupillary 
being from 1-25 in. to 1-12 in. wide, darker in light eyes, 
and lighter in dark ones. 


F1c.—41.—Anterior surface of the iris, magn 6x1.—Fuchs. 
P, pupillary zone; C, ciliary zone; r, riae Otan pigment; k, 
lesser circle; c, crypt; f, contraction RO 1, nevus; p, periph- 
eral dark zone. 

The outer or cilliary zone A? bout 1-8 in. to 3-16 in., 
darker in dark eyes and lighter light ones. The junction 
of the two zones is formed lie-zag ridges. As a rule the 
two eyes of the BEARS approximately the same, but 
occasionally they wil ound of different colors. 

Pathological ch¢ng@s of the iris are common, and in the 
majority of cases will leave permanent discolorations. This 
is to be reme ed in examining the eyes. The iris which 
lacks the 1u€NX¥ of its companion has in all probability suffered 
from inQWatory action, 
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The anatomical structure of the iris which causes con- 
traction and dilatation of the pupil is one that has not been 
definitely settled, although by the majority of investigators, 
the presence of a dilator is conceded. ‘The contraction of 
the pupil results from stimulation of the retina by light, 
especially excessive light, and also general stimulation by 
electricity or strychnine, deadening of the reflexes, sleep, 
coma, narcosis, first stages of chloroform or alcohol poison- 
ing; the instillation of myotics, as eserine or pilocarpine 
and also when these drugs are taken into the circulation 
in quantities sufficient to produce their physiological effect. 
Opium and its derivatives also produce this effect. Diseases 
of the brain and meninges; local diseases of the eye, as 
iritis, etc., increase of blood pressure, as in forced expiration, 
or any condition causing congestion. 

Accommodation for near objects and turning the eyes in- 
wards also produce contraction of the pupil. Dilatation is 
caused by contrary conditions, deficiency of light, an insen- 
sitive condition of the retina, as found in amblyopia and 
amaurosis; mydriatics, as atropine, scopolamine, daturine, 
homatropine, etc.; depression of the aa en. result- 
ing from fright, shock, fatigue; the lat tages of chloro- 
form or alcohol poisoning, lowering 9 é blood pressure, 
accommodation for distant objects, eal as numerous other 
conditions. Age also modifies ©) meter of the pupil; in 
the new-born it is greatly contradet€d ; in children, where the 
reflexes are active, it is laracha adults somewhat smaller, 
and in old age still more @ptracted. 

In myopia it is usu arge, while in hyperopia it is usu- 
ally contracted. - NY age the increase of connective tis- 
sue renders theif less mobile, and reaction is much less 
active. 

The nert&pf the iris are derived from the ciliary plexus. 
They a Gest medullated, and quickly reunite within the 
ciliar% 1e, forming the iridian plexus, which becomes more 
a s it nears the sphincter pupillæ. There are three 
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classes of fibers derived from this plexus: first, pale, non- 
medullated, evidently belonging to the sympathetic, passing 
backward towards the dilator, which are supposed to sup- 
ply it; second, medullated fibers, apparently sensitive, pass- 
ing to the anterior surface ; third, medullated fibers passing 
to the sphincter and probably giving it its motor influence. 
The coats of the vessels are supplied by certain vaso-motor 
fibers. (See Fig. 42, colored plate. ) 

The tactile sensibility is slight, operations if traction is not 
made not being painful. 


ARTERIES.—The arteries are derived from the long poste- 
rior ciliary and anterior ciliary arteries. The branches of 
these two sets of arteries finally form a vascular anastomosis 
about the ciliary border of the iris between the two portions 
of the ciliary muscle. This is called the greater arterial circle 
of the iris. From this, arterioles pass radially toward the 
pupil, lyingin the stroma and dividing dichotomously with 
frequent cross-unions. At the periphery of the sphincter 
the branches form a fine circular mesh work, called the lesser 
arterial circle of the iris. 

In fetal life, branches from this circle spoto dorian 
membrane. 


VeEIns.—The veins of the iris arise frogmhe pupillary net- 
work of the sphincter and the minute ipenches of the ante- 
rior surface, gathering into trunks un backward, emp- 
tying finally into the vorticose vistas. 


phatic circulation is mair d by means of the numerous 
lacunar spaces coeur e stroma. 


LYMPHATICS proper are ee in the iris, but lym- 


ANOMALIRg ÉRD DISEASES OF THE IRIS. 


ANOMALIES? GENITAL.—/eferochromia.—A condition 

in which th or of the two irides differs, or when one sec- 
+ . . . . 

Ki of a different color than the rest. The dif- 


tor of t i 
rag NO a morbid one. 
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Coretopia.—An unusual position of the pupil. The anom- 
aly may be slight or the position of the pupil may be close 
to the corneal margin. One or both eyes may be affected, 
and the condition has been observed in several members of 
the same family. ‘This anomaly is sometimes mistaken for 
coloboma. : 

Microcoria.—Besides a small displaced pupil, there are 
cases in which the pupil may be small or normal in size, but 
undilatable even with mydriatics. This condition may result 
from posterior synechize, which develop during an attack of 
fetal iritis. Congenital cataract is not infrequently seen with 
this condition. 

Polycoria.—More than one pupil. This condition is sel- 
dom seen. The pupils may be close together, divided by 
iris tissue, or the multiplicity may be the result of intersect- 
ing bands of persistent pupillary membrane. Rarely an 
opening is seen at the ciliary margin of the iris; this may be 
due to a congenital iridodialysis. 


Fic. 43. ae Membrane. 
1, Pupil cor Pupil dilated. 

Persistent [ eh mbrane.—This condition is the re- 
sult of incompletQssolution of the membrane covering the 
anterior surf the lens during fetal life; this membrane 
generally d sas during the seventh month, although it 


is somes ge present at birth. It consists of gray or brown 

g upon the anterior capsule of the lens, in the pu- 

ae and is usually connected with the iris by 

i mn filaments. ‘These are sometimes mistaken for poste- 
~~ 
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rior synechiæ, but do not come from the margin of the pupil, 
but from the anterior surface of the iris; they do not inter- 
fere with the mobility of the pupil, and when the pupil is 
contracted the filament usually can be seen to have assumed 
a sinuous position. In dilatation it is generally tense. No 
treatment, operative or otherwise, is required for this condi- 
tion. 

Irideremia (aniridia).—Partial or total absence of the iris. 
The eye with this condition presents much the same appear- 
ance as in extreme mydriasis. 

Complete irideremia is generally bilateral and often is as- 
sociated with other anomalies; frequently anterior polar 
cataract, partial or complete cataract, dislocation of the lens, 
nystagmus, strabismus, etc. In the partial forms there may 
be nodules or crescentic pieces of the iris present, with fre- 
quent filaments of pieces of pupillary membrane. Ophthal- 
moscopic examination will reveal the border of the lens and 
even a fine striated appearance beyond the lens margin, which 
is due to fibers of the suspensory ligament. 

Vision is deficient and the patient partially closes the lids 
to diminish the amount of light entering the ag erty 
is evidently an important factor in this con 


Congenital Ectropion of the Uvea.— INY consists of a 
roundish mass, dark colored, situatec the margin of the 
pupil, projecting forward to the a1 border of the iris. 

This condition seems to be g0Mfially present in horses’ 
eyes, and is sometimes seen in @ eyes of cows. 

Other congenital defects, By be cysts, nevi and atrophy 
of the iris. Q 

Coloboma of the INNA condition in which there is lack 


of tissue in some n of the iris, giving the appearance 
of an artificial ppl, and is usually in the lower half, ex- 
tending dowyw@d with an inclination to one side or the 
other. Th ciency may be considerable regarding width, 
and alg we extend to the periphery of the iris or only part 
way. S Na there is associated with this condition colo- 
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boma of the choroid, ciliary body, or of the eyelid. Hare lip 
and cleft palate are not infrequent. 


Fic. 44.—Congenital Coloboma (with bridge).— Fick. 


Discoria.—An abnormal shape of the pupil without defi- 
ciency of iris tissue. Persistency of portions of pupillary 
membrane or posterior synechiæ from fetal iritis may be 
causes of this condition. 

Anterior Synechie of Tris and Persistent Pupillary Mem- 
brane.—Seldom seen. Probably due to defective develop- 
ment of the eye, some of the tissues forming the interior 
structure being interfered with in some manner. ‘The idea 
is also held that there has occurred corneal perforation 7 
utero, A 
lridodenesis (Tremulous Iris).—This Mion is some- 
times found in connection with ecto f the lens or in 
buphthalmos. Here the normal su KÈ of the posterior sur- 
face of the iris is lacking and a Sating motion of the iris 
is noticeable on motion of th 


FUNCTIONAL MOTOR RBANCES OF THE IRIS.— 
Mydriasis or dilatation apyhe pupil. Myosis or contraction 
of the pupil. Hippyspalternate dilatation and contraction 
of the pupil irres e of accommodative action or light in- 
fluence. Any, Atse conditions may result from functional 
disturbances. © 


IRITIC AMMATIONS.—The iris and ciliary body con- 
stitute anterior division of the middle tunic of the eye, 
thaiNnNof the uveal tract. 
ionica they are continuous and receive their blood 
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supply from the same vessels. Histologically there are many 
points of resemblance. 

Inflammation of the ciliary body as a rule will enchetndle 
implicate the iris, irido-cyclitis resulting. It rarely occurs 
that iritis does not follow cyclitis. 

Primary iritis however does not necessarily lead to cyclitic 
complications, although it is not infrequent. 

The differentiation of the two diseases is often difficult. 
The choroid on account of the close anatomical relations is 
often affected in diseases of the iris and ciliary body. 


HyYPEREMIA OF THE IrRISs.—The distinction between 
hyperemia and the early stages of inflammation, is sometimes 
dificult. In the true hyperemic condition the symptoms 
quickly subside, but it is always best to be on the safe side 
and treat it as a beginning inflammation. 

_Causes.—Blows on the eye, foreign bodies, corneal ulcers, 
acute trachoma, purulent conjunctivitis, scleritis—any of 
these conditions may produce hyperemia. 

Symptoms.—Contracted pupil, which reacts slowly to 
light and mydriatics, slight discolorations of t , giving 
a greenish cast to a blue, or reddish brown t Set iris. 
This may affect part or all of the iris tissue’ here is also 
a slight pericorneal zone of redness. may be increased 
lachrymation, and photophobia is always present. 

Treatment.—As this condition Se of a symptom than 
a disease, the removal of the oui cause will be in the 
majority of cases all that equired. Locally the use of 
the boric acid wash, wit gee of the eye, will be sufficient. 
If any doubts are oS regarding it being an early in- 
flammatory stage, nd the employment of a mydriatic are 
advisable, either pais of atropine or hydrobromate of 
scopolamine. + Be latter is preferable, as in case there is no 
true inflam ON the effect of the drug passes off quicker, 


and th ess danger of conjunctivitis from the instillation 
than D ; from the use of a solution of atropine. 
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Irit1s.—Inflammation of the iris may be classified as (1) 
idiopathic; (2) symptomatic, the result of diseases of other 
portions of the eye, or systemic affections ; (3) traumatic. 
Another division may be made of active and passive or 
‘“‘quiet iritis’. Inthe latter condition the disease is especi- 
ally insidious, and as the prominent symptoms of iritis are 
lacking, it is frequently overlooked. 

The general characteristics of iritis are: (1) Change in the 
color of the iris, loss of luster with a muddy appearance. 
There is always exudation of plastic, serous, or purulent 
material in these cases. This exudate may be in the sub- 
stance of the iris; the anterior or posterior surface ; into 
the pupillary space or into the aqueous humor. When the 
exudation is in the iris tissue, there is more or less thicken- 
ing of the membrane which may involve the entire structure, 
causing it to look thick, muddy and dull. 

Exudation on the anterior surface in the early stages dulls 
the luster, as though it had been breathed upon, there being 
some alteration of the epithelial covering, giving a rough- 
ened appearance. Change of colorfollows. Nodules vary- 
ing from round to oval, and of a rusty colo e generally 
present in iritis resulting from secondary hilis. These 
are such constant attendants that they a nsidered pathog- 
nomonic of this condition. The PRO are small as a rule, 
seldom exceeding one-twelfth of Q` ch in diameter, and 


seem to prefer the pupillar ryin, although sometimes 
seen on other portions of the Nis. 
Posterior exudation has 


(synechize) have occur 
capsule of the le 


aken place when adhesions 
etween the iris and the anterior 
is results from the exudation of 


plastic material at or more points from the iris. The 
point of selec&ioy usually is where the iris and lens capsule 
are in closest@ontact, and this is about the pupillary mar- 
gin. Nes h9 attachments vary in width and length and may 
be Ae Sess When the entire pupillary margin is 


eliminating all communication between the an- 


SURFACE OF CHOROID AND IRIS EXPOSED BY REMOVAL OF SCLEROTIC AND 
CORNEA, SHOWING DISTRIBUTION OF BLOOD-VESSELS AND NERVES. 


| (Twice natural size. After Zinn.) 


IRIS 


SURFACE OF CHOROID IN 
CILIARY REGION 


A CILIARY NERVE 
A CILIARY NERVE Long posterior ciliary 
artery 


FLAP OF SCLEROTIC, 
REFLECTED 


(Morris) 


v Q 
Sct FIG. 42. & 
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Posterior RO A mydriatic has been used. Ophthalmoscopic view. 


S 
S 

a -a 

as. 


Fick 


pa 


DISEASES OF THE IRIS, 161 


terior and posterior chambers, it is called exclusion. A con- 
dition sometimes found, but more common in cyclitis, is 
where the posterior surface of the iris, as a whole, is adherent 
to the capsule of the lens, zotal posterior synechia. 

Synechiz, if recent, can sometimes be broken down by 
the use of mydriatics, rarely this occurs without these drugs, 
when there may be seen small dotson the lens capsule, 
which probably are never absorbed and remain as evidence 
of aprevious iritis. If numerous, the dots will be arranged 
in a more or less circular form, and will be inside of the 
margin or the normal pupil, as during inflammation of the 
iris the pupil is nearly always contracted. These dots cannot 
usually be seen without the aid of oblique illumination or 
the use of the ophthalmoscope. 

Exudation of lymph upon the anterior lens capsule and 
into the pupillary space is not uncommon. The appearance 
usually is that of a grayish-white fringe, attached to the free 
| edge of the iris. This grayish exudation may cover the en- 
tire pupillary area, and may have one or more openings. 
It sometimes however is continuous with the iris goai 
what is termed occlusion. Occulsion diminis ision in 
proportion to the density of the exudate, OY exclusion 
eventually leads to increased tension. 

There is always more or less exudati the aqueous 
in iritis, but the amount may be Lo" ll that the change 
will hardly be apparent. T here fey be simply a slight 
cloudiness, or the amount may_b&¢o abundant as to obscure 
the iris and pupil. In this ean if the lymph settles to 
the bottom of the antari amber, what is known as hy- 
popyon exists. Occag NY, rupture of some of the blood 
vessels of the iris ocu% and there will be effusion of blood 
into the aqueous producing what is termed hyphemia. 
Amount of pain varies, from its absence in 
the intense pain of the active or ‘‘neuralgic’’ 
ent terms are applied to describe the pain, as 
cutting, stabbing, throbbing, etc. This con- 
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dition is usually paroxysmal and seems to reach the acme of 
severity during the night. The pain may be confined to 
the eyeball, which then is usually sensitive to touch ; move- 
ment of the ball increases the suffering. Asa rule the pain 
seems by preference to follow the supra-orbital or infra- 
orbital branches of the fifth nerve, being most active in the 
frontal, temporal or superior maxillary regions. In some 
cases there will be severe pain in the ear on the same side, 
so unless a careful examination is made, an acute otitis 
media may be diagnosed. 

Tension is frequently increased slightly, and in the aged 
this may be the starting point of glaucoma. 

3. Lachrymation and photophobia are present, as a rule, 
and usually increase or diminish in proportion to the severity 
of the paroxysms of pain, although they may be marked 
symptoms when pain is comparatively absent. 

Photophobia is not so marked in iritis as in keratitis, but 
if it is considerable there is almost sure to be spasm of the 
orbicularis muscle. 

4. Systemic symptoms are nearly always agent Fever, 
excepting in severe attacks however, is nonr; noticeable. 
The skin may be dry; the tongue usu% coated ; specific 
gravity of the urine high, and consti n is nearly always 
present. x 

5. LPericorneal Injection.— rly every case of iritis 
there is a zone of redness s@grdtfnding the cornea. As a 
rule, it is one of the first <Qnptoms seen, and is one of the 
last to disappear. This Gye will vary from a light pink to 
a deep red, dependin n the severity of the attack; the 
more severe the nation the deeper the color. 

In very sev ses there is more or less implication of 
the conj sae eS and the zone cannot be readily dis- 
tinguishec ~~ hemosis usually is present in these cases and 
Swelling of the upper lid. The width of the cir- 
al zone varies, the milder the attack the narrower, 


ae 
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the more severe the wider, and in the latter case it may be 
Y% in. in breadth. 

This zone is not proof positive of iritis, unless other evi- 
dences of the disease are present. Keratitis or cyclitis may 
show a zone, but in cyclitis the color is usually more violet 
than red. 

6. Myosis.—Contraction and partial or complete immo- 
bility of the pupil is one of the earliest positive signs of iritis. 
This condition is probably due, in a great measure, to irrita- 
tion of the ciliary nerves, causing contraction of the sphincter 
muscle. Engorgement of the vessels of the iris is also un- 
doubtedly a prominent factor. 

It is often difficult to obtain dilatation of the pupil with 
mydriatics, even when adhesions are not present. 

7. Laziness of the Cornea.—This may result from infil- 
tration into the corneal tissues, or by deposits on Descemet’s 
membrane. 

8. Disturbance of Vision.—This will vary according to 
the amount of cloudiness of the media. If the deficiency of 
vision is great,it is a general indication of extengt\ of the 
disease to the ciliary body or deeper structureg less there 
has been sufficient exudation to more or less Bide the pu- 
pillary space. The condition of the c rs) must of course 
be taken into consideration before mak a diagnosis of im- 
plication of the deeper structures. 


Diagnosis.—The symptoms aplay described should make 
a diagnosis easy, but many ersérs are made, especially of 
conjunctivitis. In the aceqeagehcomato conditions will fre- 
quently have to be TRS ed from iritis. 


D FS NT DIAGNOSIS. 


TREES | SIMPLE CONJUNCTIVITIS. 
1. Severe pasaN superciliary | 1. Sensation of foreign body 
region, REA night and in | on the eye.or under the upper lid. 
damp w: e 


2. ViNQ impaired. | 


J 
s~ 


2. Vision unimpaired, unless 
there is abundant secretion. 


AO 


O 
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3. Peri-corneal injection,more 3. Conjunctival injection, 
vessels movable with the con- 


junctiva. 


orless marked. Blood vessels 
not movable with the conjunc- 
tiva. 

4. Lachrymation variable, sel- 
dom abnormal secretion. 


4, Lachrymation increased, 
mucopurulent secretion; flakes 
of lymph. 

5. Contracted, sluggish or im- 5. Pupil normal. 
movable pupil. 

6. Iris discolored. 

7. Reaction to mydriatics 
slow. 

8. Marked photophobia rarely 
seen. 

9. Conjunctivya generally 


6. Iris normal. 

7. Reaction to mydriatics nor- 
mal. 

8. Severe photophobia absent. 


9, Conjunctiva opaque, vel- 
vety, and occasionally chemotic. 
10. Tenderness slight if any. 


clear, sometimes chemotic. 

10. Tenderness on pressure 
slight. 

11. Posterior synechie and 11. No synechiz. 
possibly exudation into the pu- 
pillary space. 

12. Unless traumatic, usually 
between the ages of twenty and 
forty-five. 

13. Tension often slightly in- 


12. May occnr at any age. 


13. Tension gM 
acy GLAUCOMA 


T in eyeand head, which 
1 tend to occipital region, 
Ea Often without pre- 
1onitory symptoms. 


creased. 
PHLYCTENULAR CONJUNCTI- 
VITIS. 
1. Irritation generally acute. 


2. Vision impared, field con- 
tracted, has been changing rap- 
idly from bad to worse. 

3. Peri-corneal injection more 
or less marked. Vessels not 
movable with cornea in early 


2. Vision impaired when OF 


nea is involved. S 


3. Conjunctival in n dif- 
fuse, vessels runyėnķę Jin direct 
lines to phlycten » and mov- 


able with conjGsctiva. 
4. Lachr ion profuse. 
a: RO mobile. 
N normal, 


A 


stages usually. 

4. Lachrymation variable. 

5. Dilated, often oval, slug- 
gish pupil. 

6. Iris may be discolored, 


= 
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7. Reaction to mydriatics nor- 
mal. 

8. Photophobia severe, bleph- 
arospasm, 

9. Conjunctiva translucent, 
swimming in tears. 

10. Tenderness slight if any. 


11, No Synechiz. 


12. Disease of childhood usu- 
ally. 
13. Tension normal. 


7. If in doubt never try a my- 
driatic. 

8. Photophobia may or may 
not be marked. 

9. Conjunctiva more or less 
inflamed, sometimes chemotic. 

10. Tenderness on pressure 
usually not marked, aud dimin- 
ished sensibility of cornea. 

11. No synechiz, or exudation 
in pupil. 

12. Seldom seen under thirty- 
five years. 

13. Tension markedly in- 
creased. 


The types of iritis vary so much that it is impossible to 
give any set rules, but careful attention to the foregoing 
symptoms should eliminate errors of diagnosis. 

A diffuse scleritis may simulate closely, so far as a peri- 
corneal zone is concerned, an iritis, and it may be a compli- 


cation. 


Course, Complications and Prognosis.—Iritis max 
The acute form speedi 
full virulency, then diminishes, so that in fou 
the disease has subsided. A few cases h 
run their course in a few days, but tl 
sionally there will be no evidence o 
dom occurs, excepting in very md 
bility they are examples of misten diagnosis. 


sub-acute or chronic. 


for synechiæ or pigment sp 
lens, as well as some dis 


there has been an iriti AÝ ck. 


trouble on every s 


e acute, 
hes its 
ight weeks 
en known to 
are rare. Occa- 
isease, but this sel- 
áses, and in all proba- 
The rule is 
n the anterior capsule of the 


tion of the iris, to show that 


There are pe fear ho have recurring attacks of this 


Sub-acute iti) 
marked syi 
e 
more SN y. 


it exposure. 
as implied by the name, does not have as 
Š as the acute, but the disease is much more 
sting longer and yielding to treatment much 
The morbid changes are more marked, and 


SY, ize are probably always present. 
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1. Chronic iritis is not often seen, but may be of this charac- 
ter from the onset, or may result from acute or sub-acute 
forms. The symptoms are not marked asa rule, but there 
is more or less irritability of the eye, pupil sluggish and 
| slightly contracted, and exudative changes in the iris are 
usually present. 

| In quiet iritis (insidious iritis) the inflammatory signs 
| are very slight or absent. Diminution of sight being first 
noticed by the patient. Adhe- 
sions may be present, and an 
excluded or occluded pupil dis- 
covered on careful examina- 
tion. This condition has been 
ascribed to various causes, such 
as congenital syphilis, rheumatic 
or gouty diatheses, or sympathetic 
inflammation, but the most prob- 
able is a marked general debility, 
for when this condition is present 
there is a tendency to the asthe- 


nic types of dis 
In some indfMuals there is a 
tendency tafe a@miorrhage into the 
anterio Ne during an iritic 
Sra is is sometimes called 
gic iritis, but probably 
e re looked at as a compli- 
Cation instead of a distinct type. 
The hemorrhage may be profuse 
or slight. When the entire pu- 
pillary edge of the iris is adherent 
to the lens capsule (exclusion of 
the pupil), the space between the 
FIG; 45.-Lyge pombe shown in iris and the lens becomes filled 


| sectio ghtly diagram- 
| PRN Ber with fluid, pushing the iris for- 
| warty literating the angle of the anterior chamber, and 


DISEASES OF THE IRIS, 167 


giving the lens the appearance of being at the bottom of a 
crater. This is called zvzs doméde. Other tissues may be in- 
volved besides the iris during inflammatory action: The cor- 
nea (keratitis punctata), ciliary body (irido-cyclitis), choroid 
(irido-choroiditis), vitreous (hyalitis), and the optic nerve 
and retina (hyperemia or neuro-retinitis). 

The liability of some of these complications, as well as the 
tendency of some types to recurrence, must be borne in mind 
in giving a prognosis. In complicated cases, if seen early, 
and proper treatment is persisted in, the results should be 
favorable. 

Iritis is further divided into plastic, parenchymatous and 
serous, depending on the pathological condition. The sub- 
divisions usually given are according to the etiology, syphi- 
litic, rheumatic, etc. 

PLaAstic Irrris.—The simple form of this disease is the 
most common, and may be acute, sub-acute ‘or chronic in 
character. ‘The general line of symptoms prevail: Pericor- 
neal injection, contracted, immobile pupil, iris digcolored, 
and posterior synechiz. ‘The exudation may beg Y erisive 
as to occlude the pupil, and rarely there will a gelatine- 
like mass in the anterior chamber. The Bae jibrinous or 
spongy iritis is sometimes given for this ition. 

Plastic iritis is common in oR plastic iritis). 
This form is seen during the earlier Wtggès of syphilis, and is 
usually devoid of characteristic s toms of specific disease; 
so a careful inquiry into the history will, in many cases, be 
necessary to make a positiveNh4gnosis. 

The percentage of ca itis due to syphilis is given as 
from 30 to 60 per cen Nie usual time for this form of iritis 
to develop is rne second and ninth month after the 
initial lesion ;,iggmay appear however as late as the eigh- 
teenth OI both eyes are affected ; the disease 
may aff Re simultaneously, but, as a rule, one eye is 
affecte AN tle later. The disease is, as a rule, acute, and 
sterge iplete cure does not show a tendency to relapse. 
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In a few instances sub-acute or chronic forms have been 
seen. 

Acute plastic iritis is common in new-born infants of 
syphilitic parents. In children with inherited syphilis the dis- 
ease has been seen between the ages of two months and fif- 
teen months. Children having acute iritis will, asa general 
thing, be found to be the victims of hereditary syphilis. 

A serous form of iritis in hereditary syphilis may manifest 
| _ itself during the later years of childhood. In severe plastic 
| cases the vitreous and ciliary body are very likely to be 
|| affected. 
| ScroFuLous Irrris.—This condition is found in scrofu- 


\ 


lous and anemic children. The disease so closely resembles 
that produced by hereditary syphilis that some writers claim 
that it is really an attenuated syphilitic condition. The dis- 
ease runs a similar course to that already described. 
RHEUMATIC Ir7zTIs.—The rheumatic type of plastic iritis 
| is quite common, some claiming this to be the most prevalent 
| form. Itis seen most frequently between the ages of twenty 
y be present 
wsually more 


ess of the globe 


and fifty. Other symptoms of rheumatism 
| or absent. The symptoms in this type 
| severe than in the syphilitic, and the ter 
| is marked, a bruised sensation usua edominating. As 
i a rule, but one eye is affected at fie, the fellow eye fol- 
lowing after a variable period. S form of iritis is prone 
to relapses, although a consédePfble interval of time may 
elapse between the attacks. Cr is tendency is often termed 
vecurrent iritis, and is s of diagnostic importance in dis- 


tinguishing it from s itic iritis. 


ERENTIAL DIAGNOSIS. 
RHEUMAZIC. SYPHILITIC. 


| 1. History. rticular rheum- 1. History of acquired syph- 
atism ee rheumatic symp- , ilis. 


toms.’ 
2. ea pain, photophobia 


oO reased lachrymation. 
ks 
Q 

Wy | 
BO i | 


2. Pain,photophobia and lach- 
rymation not equally marked. 


— 
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3. Nodes of iris never present. 


4. Slight exudative changes. 

5. Synechiz generally long, 
thin and non-pigmented. 

6. Iris often unusually bright. 


7. “Cross hatching? and 
punctate keratitis seldom seen. 


8. Slight tendency to forma- 
tion of pigment upon the ante- 
rior capsule of the lens. 

9. Choroido-retinitis not pres- 
ent. 


10. Vision eventually good. 


11. Often recurrent. 
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3. Nodes probably always, 
present. 


4. Exudative changes exten- 
sive. 

5. Synechiæ usually short and 
pigmented. 


6. Iris generally dull and 
muddy. 


7. ‘Cross hatching?” 
punctate keratitis 
seen. 

8. Pigmentation upon the an- 
terior capsule of the lens fre- 
quently present. 

9. Choroido-retinitis present 
frequently asshown by diseased 
spots in the choroid, blurring of 
the optic disk, etc. 

10. Vision usually impaired, 
both during and after the attack. 
11. Seldom recurrent. 


and 
frequently 


Quiet iritis as already described may result trom rheumatic 


or syphilitic taint. 
been given. 


Gouty Irrtis.—This form resembles rheu 
its tendency to affect one eye at a time, and 


The symptoms of this type ee 


ic iritis, in 
36 in being re- 


current. ‘The general line of symptoms6e)similar to those 


already given. 


The children of on parents sometimes 
have an insidious and destructivegfoxuy/ot iritis nearly always 


associated with disease of th 
“have a peculiar squareness 


‘treous. These children 
uild, heavy features, florid 


complexion and feebleness DS rculation in the extremities.”’ 


© 


(Hutchinson). 


iritis, but when i 


s occur itis nearly always plastic. It 


GONORRHEAL oes this is a rare type of 
d 


may or may notds an accompaniment of other constitutional 
gonorrheal s Noms. The pain is usually very severe, but 


the otheg’ 


toms do not vary from the other forms of 


plastic WANs. Recurrence may follow each infection of the 


patis 


RKO) 
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.DIABETIC IRITIS.—Plastic iritis may appear in diabetic 
subjects without any apparent cause and may also develop 
after an operation on the iris. The disease is most intract- 
able to treatment, and hemorrhage into the anterior chamber 
occasionally occurs. In stubborn cases of iritis, analysis of 
of the urine should be made. 


PARENCHYMATOUS IrRITIS.—The characteristics of this 
form are general or localized discoloration or swelling of the 
iris, the result of inflammation and cellular proliferation 
within the iris tissue. When the swelling is general, through 
exudation the pupillary margin may be adherent to the an- 
terior lens capsule. If localized, one or more yellowish 
nodes, perceptibly raised above the level of the iris, may be 
seen, and vessels may be distinguished crossing them. The 
effusion into the stromaof the iris may become purulent, 
filling the pupillary space and hypopyon result. 

Parenchymatous iritis is divided into: 

SYPHILITIC PARENCHYMATOUS IRITIS (Iritis Papulosa, 
Gummatous Iritis).—In the latter stages of secoydary syphi- 
lis, iritis may develop which possesses distirey features of 
its cause. These may show during an at of plastic iritis, 
or independently of such an attack. re will be one or 
more yellowish or reddish-yellow no situated in the iris 
tissue, most likely close to th Qiary or ciliary borders, 
although occasionally betwee C ; these nodes vary from 
the size of a hemp-seed toa Si pea, if small they seem to 
be more often multiple, ly seldom exceed four in number. 
Fine vessels cross the es. The iris tissue between the 
nodes is usually c ratively free from infection. These 
nodes resemble @rnata, but belong to a comparatively 
earlier stage of \yHhilis. Absorption gradually takes place, 
leaving no nct scars, or atrophy to mark their location. 


GUNNN©ØF THE IR1S.—This condition is seen in the so- 
calle tiary stage of syphilis. The nodule is single, the 
point most generally affected being the ciliary border. The 


> 
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size of the swelling is usually considerable and the tendency 
is to grow toward the ciliary body. Through fatty degener- 


ation the nodule disappears, atrophy or scars of the iris re- 
maining. 


Fic. 46.—Gumma of the Iris. 


INFECTIOUS DISEASE IrrtTIs.—This division covers many 
causes that can hardly be called infectious, but will be 
grouped under this heading. 

Iritis is occasionally seen during or following : umonia, 
cerebro-spinal meningitis, typhus and typhoid 
enza, recurrent fever. Purulentiritis, the reg 
may occur in septicemia, following ral fever and 
pyemia. ‘‘Malaria,’’ so called, has giy ise to periodical 
iritis. Tritis catamenalis is very ae: en, the exacerbation 
occurring before each menstrual @ertéd. 

IDIOPATHIC IRITIS.—When Qither injuries nor systemic 
conditions can be ascribed. @ causative factors, an iritic 
attack is termed idiopatl Seldom seen in elderly persons. 
Occasionally in adults% ally men, and a slight plastic form 
| in children, more ently girls nearing puberty. A cold 
is sometimes giye edit for producing the disease. Gener- 
ally but one e$ affected. 


Xet, influ- 
f embolism, 


— as E e rr EN 


på 


TRAUN Iritis.—As the name indicates, this form of 
iritis i QS esult of an injury, either operative or accidental. 
) In icon of the lens, the swollen cortical material coming 
. i J act with the iris tissue may incite an iritis. 


| o> 
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SYMPATHETIC IrITIS.—See irido-cyclitis. 


SECONDARY Irrris.—This term is used to indicate those 
cases in which the attack is the result of extension of in- 


» flammatory action from other tissues of the eye. Severe 


keratitis, perforating ulcers and sloughing ulcers of the 
cornea are frequently exciting causes. Scleritis may be a 
complication, or be complicated by sympathetic iritis. In 
rare instances the primary disease is located in the deeper 
structures of the eye ; detachment of the retina, intra-ocular 
tumors, and vitreous exudates have been given as exciting 
factors. 

Serous Irrris (Descemetitis, Aquo-Capsulitis, Keratitis 
Punctata, Serous Cyclitis).—This condition has been a ‘‘bone 
of contention’’ as regards the classification of the disease. 
The concensus of opinion now seems to be in favor of the 
disease being a cyclitis, the deposit on the posterior surface 
of the cornea being given off from the ciliary body. Desce- 
met’s membrane does not seem to be implicated in the major- 
ity of cases at least. The disease is often seen associated 
with other affections of the eye. It ih common in 
sympathetic ophthalmitis. . It frequently @pears as a late 
manifestation of syphilis, occurring es as late as thir- 
teen years after the initial lesion. ic patients,as well as 
rheumatic and gouty [ae Hi sometimes subjects of 
this type of iritis. 

Symptoms.—Inflammato s are slight or absent 
in the majority of caseg he color of the iris is often un- 
changed and the pupi Kdally somewhat dilated; seldom, 
if ever, being c ne d. The anterior chamber is often 
deepened and N freġuently a haziness of the cornea 
and aqueous nor. In nearly all cases the characteristic 
symptom Ois disease is the deposit of opaque, brownish 
or reddis@p own exudate on the posterior surface of the 
CORT he appearance is that of dots or fine grains of 
sa NÀ nd the arrangement of particles is almost invariably 

ngular, the apex pointing toward the center of the cor- 
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nea, the base being at the lower margin. ‘The exudate con- 
sists of serous or sero-plastic material containing pigment 
granules. In the mild types of the disease, where the de- 
posit consists mostly of fibrin with but few round cells, 
absorption gradually takes place, leaving the surface clear. 


Fic. 48.—Serous Iritis.— Noyes. 


In severe cases with the exudate rich in round cells, the ten- 
dency is towards organization. The iris becomes atrophic, 
and covered with a fine membrane of connegtx¥e tissue. 
This rule also holds when the exudation covegs Me pupillary 
space, or is in the anterior chamber, Uio into the 
vitreous chamber. O 

Tension of the globe is often inc ues during the early 
stages, but later may be less than teal. If the exudation 
is considerable in the posterior Samber, posterior synechiæ 
form, and when they are eXténsive, secondary glaucoma 
results. 


Severe keratitis, perf, g ulcers and sloughing ulcers 
of the cornea are Y ing causes. Scleritis may be com- 
plicated with thi ase. Very rarely the primary disease 
is located in th er structures of the eye. Detachment of 


. Tii . 
the retina, in\aocular tumors, or vitreous exudates may be 
exciting S. 


Cr N Irrris.—Any of the types of iritis may become 
chroiic. In this condition, unless a plastic irido-choroid- 


O 
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itis results, there will be the same general line of symptoms. 
modified of course by the chronic character of the disease. 

Treatment.—This naturally divides itself into operative 
and medicinal. In ordinary cases operative measures are 
uncalled for. In serous iritis, with continuous increased 
tension paracentesis is indicated. When hypopyon is a com- 
plication, as it may be in secondary iritis, and in irido-cycli- 
tis, or if an accumulation of exudate partly fills the anterior 
chamber in gummatous iritis, the evacuation of the material 
may be required, Saemisch’s operation being given the pre- 
ference. (See operations). 

In recurrent forms, or where a complete cure seems impos- 
sible, as shown by persistent pericorneal injection and an 
irritable condition of the eye, an iridectomy may be required. 
It is best to be conservative in these cases however, as the 
results are not always satisfactory. 

In chronic iritis, where there is exclusion of the pupil and 
bulging of the iris, an iridectomy is indicated. If the in- 
crease of tension is marked, threatening glaucoma, the same 
operation is always advisable. S 

Contra-indications for iridectomy usuali? Nre punctate 
keratitis, chronic thickening of the iris Sieni attach- 
ments, high degrees of myopia, with RO icy to spontaneous 
hemorrhage, hypopyon, or a sub So 

An iridectomy should only he lèfor a definite purpose. 
(1) As a preventative for reaiXent attacks. (2) To re-es- 
tablish communication betyveén the anterior and posterior 
chambers, which would to improve the nutrition of the 
eye, and also prev Qi coma. (3) The formation of an 
artificial pupil, wð may improve vision when the normal 
one has becomeĻprhctically useless. 

The point cted for the operation is generally decided 
by the congiy n of the iris, the nearest normal being the best 
ordina The tension, field of vision, and condition of the 
TRAYS should be determined if possible, for if ex- 
ami ation shows marked abnormal changes, an operation 
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is contra-indicated. The opinion prevails among many that 
posterior synechiæ remaining after subsidence of an iritis are 
factors in causing recurrent attacks. This however is a 
mooted question. Various operations have been advocated 
for dividing these adhesions, the term corelyszs being used to 
desiguate the character of the operation. 

Medicinal Treatment.—This may be divided into local and 
constitutional: Only general rules for local treatment can 
be given, as there are frequently contra-indications, which 
will have to be taken into consideration. 

Mydriatics.—Unless there is a positive contra-indication, 
and this seldom occurs excepting in serous or sympathetic 
iritis, mydriatics should be used first, last and all the time. 
They should be used as long as the eye reddens perceptibly 
on slight manipulation of the lids against the eyeball. In 
serous and sympathetic iritis,mydriatics are frequently con- 
tra-indicated. Sulphate of atropine is the mydriatic usually 
employed, and if a solution is made with the addition of 
boric acid, gr. vj to fl.5j, the danger of atropine aing an 
is reduced to the minimum ; however, in cas N wing an 
intolerance to atropine, ORNS Hi Qhlamine may 
prove a valuable substitute. Other mydyis are sometimes 
employed, but the preference is giv o the atropine or 


scopolamine. Q 
The application of cold or he frequently give a great 
deal of relief to the patient. ld applications are usually 


indicated in traumatic cagpg. The application should be 
made in a similar maas in ophthalmia neonatorum ; 
this method will be o be the easiest applied and least 
annoying to the The application of heat or cold 
cannot ene eee be determined. In those cases 
in which the Gynea i is affected, heat is in nearly every case 
the best. & 

be employed either by means of cloths wrung 
out ae water, or by using small bags of hops, bran or 
anglisht substance which can be heated in an oven to the 
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required temperature, and laid over the eye, changing fre- 

quently enough to keep up the heat. The utmost care must 

be observed in using moist applications, else a poultice effect 

will probably produce complications that will be difficult toJ 
combat. The relief or aggravation of the symptoms, as a 

rule, are better known by the patient than by the attending 

physician, and one can usually be safely guided by their 

sensations. In some cases the alternation of cold and heat 

will afford the most relief. 

Constitutional Treatment.—In acute iritic attacks the use 
of aconite in doses of gtt. 1-5 to 1-3 every two hours will be 
found beneficial. If however the iritis is due to a trauma- 
tism veratum viride in doses of gtt. 1-6 to ss every two hours 
will be better. Jaborandi, where plastic exudation has oc- 
curred, this should be given in doses of gtt. j to iij combined 
with the aconite. In cases where movement of the eyeball 
affords relief, rhus tox. in doses of gtt. 1-10 every two or 
three hours. When freedom from motion affords most relief, 
seeming to ease the pain, bryonia in doses of gtt. 4% toss 
every three or four hours. If the eyeball a1 $ rounding 
tissues have a bruised feeling, cimicifuga it es of gtt. ss 
to j every two or four hours. If the ae restless with 
an irritable condition of the nervous XO , and the sensa- 
tion that the body does not fit th gelsemium in doses 
of gtt. ss to j every one or two rey If a syphilitic history 
is obtained, the iodides, prefer iodide of potassium, should 
be given until the characteristt’ metallic taste in the mouth 
is obtained, and also tien, watery discharge from the 
nose ; when these c NO S present the dose of the drug 
should be lessene eping just within the physiological 
limit. 

In some cass belladonna will be found beneficial; these 
cases prese peculiar appearance of the face, as though 
the p ich iad been exposed to cold. When atropine is 
used e mydriatic, it is not often that this drug will be 
os" If there is a stinging pain, lids and conjunctiva 
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somewhat edematous, apis in doses of gtt. 1-10 to 1-5. If 
the swelling of the lids is considerable, affecting both upper 
and lower lids, and with chemosis of the conjunctiva, apocy- 
num in doses of gtt. ss to j every two or three hours, without 
however carrying the effect of the drug to the point of irri- 
tation of the alimentary canal. Corrosive chloride of mer- 
cury or red iodide of mercury, in the early stages of secon- 
dary syphilis, giving the drug selected in 1-100 gr. doses 
every three hours until there is slight tenderness of the 


gums, 
In rheumatic cases the use of rhus tox., bryonia and cimi- 


cifuga, should be given according to the indications already 
described. Iodide of potassium is also frequently indicated 
in rheumatic types, even where no syphilitic taint is present. 
A pale, leaden hue of the tongue and mucous membrane of 
the mouth being an indication for its use. If an irritable 
condition of the alimentary canal exists, it is contra-indi- 
cated. Salicylic acid or some of the salicylates will often 
give prompt relief in the rheumatic type. Rhamnus califor- 
nica has benefited some cases, probably through gfSeathartic 
action, as it is an axiom in iritis to keep the bps in active 
condition. In gonorrheal cases the admingd{Mtion of gelse- 
mium will be found beneficial in thog ients having an 
irritable condition of the bladder ; i se cases there will 
also, as a rule, be general irritabl amifestations, restless- 
ness, and an inability to sleep, i~kespective of the pain, the 
dose should be from gtt. 15 to ery hour until this condi- 
tion is relieved. 

In gouty cases, as PMieumatic, where there is swell- 
ing of the joints, TO V in doses of gtt. j to iij every two 
or three hours is oO valuable remedy. ‘The full physio- 

e drug however should not be obtained 
Staton it is liable to produce. 
cases the treatment must be directed to im- 


logical action 
+ 
on account o, 


In diab 


prove An condition if possible. 
N se so-called malarial types, the use of quinine is in- 
S where there is not an irritable condition of the nerv- 
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ous or alimentary systems. With the tongue moist an 
clearing, skin moist and soft, quinine will act kindly. If 
the contrary conditions are present, the drug will almost in- 
variably prove detrimental. Liquor potassii arsenitis, in 
doses of gtt. ss to j, will be found most valuable in those 
cases having a dry inelastic skin, tongue pale and expres- 
sionless, tissues flabby, and a general debility of both the 
cerebral and sympathetic system. Here the liquor potassii 
arsenitis will be found much more valuable than quinine. 

In scrofulous and tuberculous types especial attention to 
the general health must be given. In these cases the use of 
arsenic, in the form of liquor potassii arsenitis, or iodide of 
arsenic is indicated. If the former is used it may be com- 
bined with syrup of calcium lactophosphate, gtt. j of the ar- 
senical preparation in each fluid 3 of syrup. A moderate 
amount of exercise may be beneficial in these cases, but care 
must be taken not to produce fatigue.. 

The eliminative functions must be kept active without be- 
ing carried to the point of exhaustion. 

Calcium, in some shape, is also indicated yoo 
cases, as well as in those showing a tende o formation 
of pus. This can be used in either the s f liquor calcis 


or sulphide of calcium, and should b ntinued for some 
time after all apparent signs of the ation of pus have 
disappeared. Q 

In those cases following fev&ę, etc., such drugs as will re- 


store normal nutrition should Q2 employed. 


In cases of secondary s$ ilis, the use of liquor potassii et 
und beneficial in such as have 


hydrargyi iodidi WKS 
a flabby condition le muscular system, tongue red and 
pinched-looking e must be exercised in the employment 


of all arsenicg €parations not to get the marked physio- 
logical effe he drug, as the irritation so produced will 


increase iritic symptoms. When syphilitic nodules ap- 
pear Se of thuja has, in many cases, seemed to have a 


~ 1 action. 
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When a mydriatic, especially atropine is used, it is imper- 
ative that the bowels be kept active. The action of atropine, 
besides the tendency to lessen secretion from mucous mem- 
branes, seems to be to retard peristaltic motion of the ali- 
mentary tract. Frequently one reason why jaborandi is 
beneficial in these cases is the action of the drug on the mu- 
cous glands, increasing their activity, thus tending to coun- 
teract the effect of the atropine. This action, as well as the 
tendency to promote absorption, makes the drug a valuable 
remedy in iritic cases. 

In traumatic cases, foreign bodies, if present, should be 
removed. Lens matter, if there is enough to increase ten- 
sion, should be evacuated. Paracentesis or iridectomy may 
be required. 

In sympathetic iritis and so-called serous iritis, atropine 
or any mydriatic must be carefully used, as in some cases the 
tendency is to increase the difficulty. It is usually better to 
use a mydriatic once or twice a day (not a very strong solu- 
tion), and to use a myotic, eserine, two or three times a day. 
Rest, in these cases should be insisted upon, BAY is of the 
utmost importance. In serous iritis, gelsem is of un- 
doubted value, although better effects wil ie obtained by 
combining it with jaborandi. Bichro potassium is 
also a valuable drug in this form of_i¢N% when the charac- 
teristic punctate appearance is pres Boia also should 
be thought of, as its effect on serg& tissues is always kindly. 

In all forms of iritis, with ibly the exception of the 
chronic or tuberculous typ Chict must be insisted upon. 

The advisability of hhg the eye is important. When 
there is increased lac pò Niation, the effect of bandaging will 
be to retain secreti acerating the tissues, and it may, in 
some cases, prodyce a poultice effect; this is to be avoided 
under all circ ances. Protection of the eye from bright 
light ma and usually is required, but this is best done 
by pla Nes tinted enough to modify the light ; any yel- 
lowis ey should be avoided, as this color seems tó be irri- 
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tating. A moderate amount of light seems to be in the ma- 
jority of cases a benefit to the diseased eye. The application 
of heat or cold cannot arbitrarily be determined. In trau- 
matic cases cold is generally beneficial. In cases where the’ 
cornea is affected, heat is in nearly every case best, ‘The 
relief or aggravation of the Symptoms, as a rule, are better | 
known by the patient, and one can generally be guided by ) 
I their sensations. In some the alternation of heat and cold 

| will be best ; the utmost care in using hot applications is 

required, asa poultice effect will probably produce compli- - | 
cations that will be difficult to combat. $ 
il) The time-honored method of blood-letting or leeches, is of | 
| very doubtful importance ; the administration of a brisk sa- | 


line cathartic will do all that these methods will do, and be- 
sides will place the alimentary canal in condition to receive 
and distribute nourishment much better than by blood-let- 
ting. Blisters are another abomination in these cases, and 
usually give simply another lesion to look after. 

Opiates are of doubtful importance, if a mydriatic is not | 
contra-indicated, full dilatation of the pupil the proper 


selected remedy internally, will make ge of an opiate 


| 

| unnecessary. ‘The brisk cathartic is us more potent for 

| . good than opiates,and besides will "eon licate matters by : 
placing the patient in a stupor. 

Hot baths are useful in secod) OY syphilis, rheumatism 
and gonorrheal cases, but in Wee with a debilitated con- , 
condition, they may furthe wer vitality, and a chronic | 

type may result. | 

| Recapitulation.— tics, unless contra-indicated, in all 
types. Generally AN ympathetic and serous cases the use 
of these drug igcontra-indicated. Cold applications in 
traumatic cgses and in others where the measure is grateful 
to the FSN unless the corneal tissues are implicated. 
| Hot ations usually in rheumatic cases. When the 


| maa NN of relief is obtained from their use, alternate heat 
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Internally aconite in acute cases ; rhus tox. when motion 
affords relief. Bryonia when quiet affords relief, as well as 
when there is a serous deposit in the aqueous or vitreous. 
Cimicifuga when the tissues feel bruised. These remedies 
are frequently indicated in rheumatic types as well. Jabo- 
randi where exudation occurs, also where there is dryness 
of the mucous surfaces; and a dry condition of the skin 
may also be regarded as an indication for this drug. Iodide 
of potassium or other iodides, in secondary syphilis, given 
| until the physiological effect of the drug is obtained. 

i In rheumatic cases, the iodide of potassium should be 
given with the pale leaden hue of the tongue and mucous 
membrane of the mouth, and where there is no irritable con- 
condition of the alimentary canal. Corrosive chloride of 
mercury or red iodide of mercury, in small doses, will be 
found valuable in secondary stages of syphilis, but seldom 
in the tertiary stage. Salicylic acid,or the salicylates, will be 
found valuable in some forms of the rheumatic type, but 
the drug should be the true acid, not the synthetic. The 


= 


O- 


tongue full, moist, purplish or leaden color, is t sual in- 
cation, the pointed red tongue. 


| dication. Prof. F. J. Locke gives as a posito) ntra-indi- 


In gouty forms colchicum, when theg@)s swelling of the 
joints. Calcium, either liquor calcis So of calcium, 
with a tendency to the formation s or purulent secre- 

; tion. 
With the stinging pain, lidna conjunctiva somewhat 
| . edematous, apis ; and ERST lids and conjunctiva con- 


siderably edematous, eg ım. 
In the so-called mN types, sulphate of quinine in full 


doses is weny n there is not an irritable condition 

of the nerves oyalffientary system, the tongue being moist 

| and clean, KON oist and soft. Liquor potassii arsenitis in 
those cąsęąNÑfůfaving a dry inelastic skin, tongue pale, inex- 

pressi NOS tissues flabby, and general debility of both the 

cere Boe sympathetic systems. In scrofulous and tuber- . 
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cular cases, attention to the general health and use of liquor 
potassii arsenitis, or with anemia, iodide of arsenic. In 
these cases as a rúle the disease is most likely to assume the 
chronic type, and a moderate amount of exercise should also 
be prescribed, the patient not being allowed to over-exert. 

Liquor calcis or sulphide of calcium, is nearly always re- 
quired in scrofulous subjects. 

In the latter stages of syphilis, where iritis is found, 
chloride of gold and sodium is especially valuable ; it should 
be used in those cases having a moderately red tongue, and 
capillary circulation fairly good, but must be used in small 
doses, from gr. I-200 to gr. I-100, to prevent extreme irrita- 
tion. It is especially valuable in the so-called serous type. 

In cases where there is marked and continued increased 
tension, paracentesis or iridectomy may be indicated. In 
sympathetic iritis,the probability of an enucleation having to 
be performed, must be borne in mind. 


DEGENERATION OE THE IRIS.—A secondary process 
following chronic diseases of the iris or other tissues of the 
eye. When due to long continued inflamr N action of 
the iris zvzdoncosis is the term given to the c tion. There 
is often thinning of the tissue, and this be sufficient to 
allow light to pass through at one Ore points. ‘This is 
more likely to occur after the abso 1 of syphilitic or tuber- 
cular nodes. Following gla ho) especially where vision 
has been destroyed by inerea tension, this degenerative 


change is often noticed. 


Calcareous or osseous Osits are also sometimes found in 


cases of degenerati Hé iris. 
ECTROPIA og Uvra.—This is a congenital con- 
dition. The pigment instead of forming a ring around 
+ . . . . 
the pupilla rsin of the iris, projects into the anterior 
aN ae color is chocolate brown, and the projec- 


=< Sse seen at the upper and lower margins. This 
n is natural in the eye of the horse, and some other 
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animals ; in man it is evidently a reversion in type to primi- 
tive forms. 

Tumors (Melanoma).—This is a condition due to prolifer- 
ation of the iris stroma. The growths are small and dark 
colored. "They are uncommon and usually are benign, but 
may be the starting point of melanotic sarcomata. Prob- 


_ably always congenital. 
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LEPROSY NopuLEs.—These have been found on the iris, 
following leprosy of the cornea. Inflammatory action usu- 
ally follows their appearance. 

Prognosis.—Bad. 

Cystic Tumors.—Serous cysts may develop in the iris, 
and are generally the result of an injury. They may not 
develop for months after the traumatism. The walls of the 
cyst are transparent and lined with pavement epithelium. 
The cysts may be small, or grow to such a size as to fill the 
anterior chamber. ‘They are seldom multiple. Irido-cho- 
roiditis, sympathetic ophthalmia or glaucoma may result 
from this condition. 

Treatment.—The growth should, if possib xh removed 
by an iridectomy, the tissue removed, in mg not only 
the morbid mass, but also some of the s unding healthy 
iris. 

Epidermoid cysts are sometime C Sy . They resemble a 
small seed-pearl, and may start rom any point of the iris. 
The growth is slow, but event Qly they produce symptoms 
similar to those of cystic g Qiths. In rare instances either - 
form of cysts appears tg a genital. The method of remov- 
ing the latter form is ar to that described under serous 


cysts. C | 
Vascular ae f the iris have been seen, but very rarely 


+ 


occur. X 

Turgor tHe Irts (Tubercular Iritis).—This is a 

panain NAS en in childhood, the average age at which it 
1 


makes 18s appearance being about twelve years. The nod- 
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ules are small, grayish red, develop at the pupillary edge, 
and resemble miliary growths. The nodules may disappear, 
leaving however posterior synechiz, but in some instances 
there will be a succession of the nodes, and when this oc- 
curs there is usually a plastic iritis, or irido-cyclitis, with 
subsequent shrinking of the ball. 

Occasionally there is seen a solitary form of tubercle, the 
node being yellowish, growing from the periphery of the 
iris and sometimes covered with smaller bodies. Usually 
but one eye is affected, but both may be. ‘This manifesta- 
tion may be the only one of tuberculosis, or it may be a se- f 
quence of the disease, and when it is, it is usually rapidly 
fatal. 

Treatment.—Enucleation is the only treatment known at 
present for this condition. 

i 
! 


SARCOMA OF THE IRIS.—Seldom primary. Sometimes 
| supervenes upon melanoma of the iris. The development 
of the pigment growth is usually slow during the early 
stages, in the latter stages rapid. In this stage the pain is 
| severe, hemorrhage occurs and the globe 
The disease seems most prevalent among fe S. 

Treatment.—In the early stages whe ircumscribed, a 
broad iridectomy, so as to include @e healthy iris tissue 
| surrounding the growth, may RTA results. In the 
| 1 


latter stages however, an enu n is the only procedure. 


ly bursts. 


has been seen. It is sop@jimes complicated with serous 
iritis. 
T reatment.—SamnNy ust described. 


Leuco-Sarcoma.—A nongyhented form of iris sarcoma 
Lymphomata ot <i iris is a very rare form of tumor. 
į 


INJURIES, Q& THE IrIs.—The iris may be injured during 
operative eres, as in paracentesis, cataract operations, 
as Pes penetrating wounds, the result of accident. A 
clean sion, if no other structures are injured, may not 
proque serious results. There will be blood in the anterior 
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chamber, but this is generally absorbed. As a rule how- 
ever, in penetrating wounds, the lens or ciliary body is in- 
jured, and traumatic cataract or sympathetic inflammation 
or irritation may result. When the penetrating substance 
is a splinter of steel or some such article, the body may re- 
main in the anterior chamber, iris or lens, or may penetrate 
into the vitreous, or it may be embedded in the retinal or 
choroidal coats, or if the momemtum is sufficient may pass en- 
tirely through the ball, lodging in the orbital tissues. In some 
cases the foreign substance is driven with just enough force 
to partially penetrate the cornea, and in the effort to remove 
the offending substance it may be forced entirely through 
and drop into the anterior chamber or become entangled in 
the iris. 

A foreign body should always be removed when it is pos- 
sible to do so. If it is lodged in the iris or anterior chamber 
its removal is best effected by making a corneal incision close 
to the scleral border, with the broad needle or narrow kera- 
tome, and remove the foreign body with forceps, or if the 
substance is iron or steel, using some of the TAA 
devised for this purpose. A solution of eserins ould be 
instilled into the conjunctival sac previous e operation. 
If the effort to remove the foreign body wiNorceps or mag- 
net fails, the iris, including the offen Should be drawn 
out and incised. In nervous subj nd children, general 
anesthesia is preferable to local, lowing this operation, 
treatment similar to that give der iridectomy should be 


used, 
Blows upon the eye m oduce irido-dialysis, a rupture 
of the ciliary attachm the iris. The rupture may be 


slight or Hees anne give the impression of a secondary 
pupil at the peripSe¥al margin. The detachment can be pos- 
itively diagno by the red reflex under ophthalmoscopic 
illuminatio Or% an injury of this character there is more or 
less p NSS obably some dread of light and hemorrhage into 
the a N or chamber, 
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As a rule, the lesion is permanent, although if slight, full 
dilatation of the pupil, with a solution of atropine, may lead 
to union of the surfaces. If small, there is usually little dis- 
comfort, but diplopia may be present. 


Fic. 48.—Irido-dialysis.— Noyes. 


Treatment.—Solution of atropine and quiet. 

Rupture of the sphincter may result from a blow; here 
the pupil will be dilated (traumatic mydriasis) and the pu- 
pillary border will present minute irregularities as a result 
of the traumatism. This condition is rare, and treatment 
seems to have no influence on the results. 

Displacement of the iris is occasionally seet X 1) Retro- 
flexion, a folding back of a portion of tl Ss membrane 
upon the ciliary processes, and nearly gWtys with partial 
dislocation of the lens. (2) ER the detached por- 
tion of the iris folding forward u itself, so the uveal or 
posterior surface is lying forwar >) Aniridia, a complete 
detachment of the iris. lt y% lie in the anterior chamber 
or be displaced under the cosfunctiva. An injury which is 
severe enough to produ Chis condition will almost invaria- 
bly damage other Qs of the eye and necessitate enu- 
cleation. 


FOREIGN Bokuys.—This has been treated of under the 
head of injus. Sometimes a cilium may be carried into 
the anteriqg}viamber by a penetrating substance, and if al- 
lowed main may cause a cystic tumor (implantation 
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Cysticercus and filaria sanguinis hominis are two para- 
sites that have been found in the anterior chamber and iris. 
When discovered they should be removed, the operation not 
being essentially different from that already described under 
foreign bodies. 


+ 


CHAPTER VIII: 


DISEASES OF THE CILIARY BODY. 


The ciliary body is an important organ, as it is the active 
factor in the act of accommodation, and injuries as well as 
diseases of this structure have an important bearing on not 
only the integrity of the eye, but also on visual acuity. It 
occupies the anterior portion of the globe, but back of the 
iris, which is continuous with it through the pectinate liga- 
ment. The external layer of this body is the ciliary muscle, 
composed of two portions, the external, contai\ing longitu- 
dinal fibers, which arise from the external vet tunics of 
the eye at the sclero-corneal junction, rur backward un- 
til lost in the external layers of the oid ; this is called 
Brucke’s portion. In the inner 1 he fibers have a cir- 
cular direction and are called M s portion. ‘The fibers 
of the two divisions frequentl&mefge into each other. This 
anastomosis of the fibers ch@ges their direction by gradual 
gradations, so that the 1 Yytudinal take a circular direction 
through what are tert adial bundles. 

The proportion ngitudinal and circular fibers varies, 
according to Ra condition of the eye, In hypero- 
pia the circuļlaò®fibers are strongly developed, while in the 
myopic HAr Yess numerous, and in some cases nearly 
lacking, 

ANN the inner layer of the ciliary muscle are the ciliary 
rąceæes. These consist of a connective tissue stroma and 


p 


pected pigment cells, and contain numerous blood-vessels. 
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This is the most vascular portion of the eyeball, and through 
this anastomosis of the blood vessels the nutrition of the an- 
terior structure of the eye is maintained. 

The inner surface of the ciliary body is covered with three 
layers. (1) A homogeneous membrane (hyaline lamella). 
(2) Pigment membrane. (3) A single layer of non-pig- 
mented cylindrical cells, which is in contact with the vitre- 
ous. ‘The last two layers are really a continuation of the 
retina. ‘The three layers merge into the posterior surface of 
the iris, the hyaline being continued into the posterior limit- 
ing membrane, while the pigmented and non-pigmented cells 
are incorporated into the strata of iris pigment layer. 

The junction of the iris and ciliary body with the sclera is 
important. This point is back of the sclero-corneal junction, 
the anterior portion of the sclera being within the border of 
the anterior chamber. ‘The union of the sclera and iris is 
made by loose tissue arising from the corneal margin, ex- 
tending back to the root of the iris. This tissue is the Zga- 
mentum pectinatum, and fills the angle between the iris and 
corneo-sclera, rounding it off into a sinus—sinus of\he ante- 
rior chamber. EAN 

The pectinate ligament is composed of s ¥mposed lay- 
ers, starting from the margin of Descemet-gytembrane, run- 
ning backward to where part of the lon inal fibers of the 
ciliary muscle is contiguous with th This is a cribriform 
and spongy tissue. The iris déyidtig the aqueous space 
forms the anterior chambers of @ eye. 

Embryologically, the uve @pusists of the choroid, ciliary 
body, iris, pectinate lig and Descemet’s membrane, 
This close anatomical N on explains the spread of inflam- 
matory action, E e danger to the integrity of the eye 
when the ciliary yen is injured. 

Cernis IR is a term applied to inflammatory action 
of the cili ody. As already stated, the ciliary body is 
frequenQQssociated with morbid changes in the choroid, 
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Symptoms.—The general line of symptoms are, pericorneal 
injection, neuralgic pain, tenderness on pressure over the 
ciliary region, turbidity of the aqueous; exudation on the 
posterior layer of the cornea, at times hypopyon ; exudation 
into the pupillary space, and often exudation into the poste- 
rior chamber, causing more or less complete synechiz, which 
when complete produces a deepening of the anterior cham- 
ber; exudation into the vitreous with resulting opacities, 
which usually are in the anterior layers ; change in the ten- 
sion of the ball, either increased or diminished. 

In acute cases besides the symptoms given, there will be 
photophobia, increased lachrymation, and diminution of vis- 
ion in proportion to the amount of exudate into the pupillary 
space, aqueous or vitreous. 


DIFFERENTIAL DIAGNOSIS BETWEEN SIMPLE [IRITIS AND 
_Irrpo-Cycritis.—Fuchs. 


IRITIS. IRIDO-CYCLITIS. 

1. Absence of usual inflamma- 1. Severe inflammatory phe- 
tory phenomena. nomena, edema of upper lid. 

2. No decided tenderness on 2 “Distinct iupriene lst 
pressure. pressure. 

3. No distinct change in the 3. Preci Qia in the cornea ; 
anterior chamber; only slight | retracti the periphery or 
turbidity of aqueous. the 4 Dy total posterior sy- 


py and deepening of the 


sMor chamber. 


4, Vision diminished in pro . Marked lessening of visual 
portion to turbidity of aqueot acuity due to opacities in the 


Qi vitreous. ; : 
5. Unaltered E EN n- | 5. Tension altered—lowered 


sion. \@ 
VARIETIES YCLITIS.—Usually three divisions are 
given ; simplAor plastic, serous and purulent. 


or raised. 


SIMPLE G9 Prastic Cyciiris.—Pericorneal injection 
marked severe pain in ciliary region. The veins of the 
EOS and through the action of the plastic exudation 
in t 


N 
Q 
N 


Ciliary body, the periphery of the iris is retracted, the 
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pupil dilated, or there is deepening of the anterior chamber. 
Extension of the inflammatory action may result in iritis or 
choroiditis, with formation of vitreous opacities. 


SEROUS CycLitis.—In this form the pericorneal redness 
is not so marked, and pain is less severe. The symptoms 
are the same as given under serous iritis and punctate kera- 
titis. Marked diminution of vision and formation of fine 
vitreous opacities in the anterior portion, usually quickly 
supervene. ‘The iris and often the choroid are implicated. 
Increased tension results, and symptoms of glaucoma present. 


PURULENT CYCLITIS.— Very marked pericorneal injection, 
ciliary pain extreme, and edema of the conjunctiva and 
upper lid usually present. Large vitreous opacities and 
hypopyon—the latter condition may be recurrent—are nearly 
always present in this form. Implication of the iris and 
choroid usually present; purulent and parenchymatous types 
if the iris, and suppurative if the choroidal tissue is affected. 

Course and Sequie.—Prompt and early treatment in cycli- 
tis may result in cure with useful vision, but seklom with 
the acuity present prior to the attack. The say form is 
especially liable to provoke glaucoma. ypurulent, or 
the plastic variety which becomes purule ill frequently 
be followed by atrophy of the iris and Wẹroid. 

Detachment of the retina may ony through shrinking 
of a vitreous which has become x with organic opacities; 
the lens becomes opaque and t yeball may shrink; this 
is usually termed p%ź%isis KIA When the original inflam- 
matory action has been ọ plastic type, a chronic condi- 
tion may remain, ofteny nking of the eyeball has occurred, 
the ball remaini1 itive and readily inflamed, and a 
sympathetic inflammation of the fellow eye resulting. 
The disease Cp not yield readily to treatment, being 
as a rule e? {ely tedious in its course. 

N hjuries are common causes of this disease, either 
acciden or operative, e. g., as in cataract extraction, 
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Hereditary gout and rheumatism have also been given as 
causes. Primary and uncomplicated cyclitis is seldom seen, 
but results from diseases of contiguous structures. 

Prognosis.—Always serious. 

Treatment,—Will vary according to the type. Local—in 
the plastic form, a mydriatic is usually indicated although a 
myotic is sometimes required, or the drugs are used alter- 
| nately. In the serous form mydriatics are usually contra- 
| indicated, and in the purulent form are frequently contra- 
| indicated. The application of heat or cold, usually the 
former will be found to give the greatest amount of relief 
i Internally in any of the forms, if the inflammatory action 
| is active, aconite in doses of gtt. I-5 to I-3, every one or. 
| two hours. With stinging pain, edema of the conjunctiva 

or lids, apis; if the edema is considerable, apocynum. 

When motion of the globe gives relief, rhus tox. With 

tissues feeling bruised, cimicifuga. Swelling of the joints, 

| in acute or sub-acute rheumatic or gouty conditions, colchi- 

| cum; the salicylates may also be used iges forms. 

| When the skin is dry and harsh, with CA cous mem- | 
aborandi. Cal- 


branes also dry, showing lack of secreti | 
; . 3 : | 
cium, where there is a tendency is to 1ation of pus, as 


shown by hypopyon, or those Or which traumatisms 


Syphilis seems to have a predilection for the ciliary body. 


oo —- ? 


of the skin are usually followe formation of pus, will | 
also be benefited by the u& of lime. In anemic patients, a 
especially of a syphilitic d@facter, iodide of arsenic In i 


syphilitic patients with @yelling of the lymphatic glands, 
| phytolacca, and wh Ore seems to be a lack of glandular | 
i activity, iris versi may be given either alone or in com- 
| bination Te pfa Iodide of potassium, in cases of | 
| syphilitic hist , and if they have not been over-loaded | 


, some of the mercurial preparations. Red | 
ercury in about 1-100 gr. doses, will be found 
the acquired type of the disease, especially the 


with mer 
| iodide 


us SS 
ahr period. Bichromate of potassium is also useful 


> | 
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in specific cases, in which the serous form predominates ; 
in these cases there will usually be a tenacious, tough, 
stringy secretion, not only from the mucous surfaces of the 
eye, but also from the nose and throat. Another remedy 
which must not be overlooked in the serous form, is bryonia, 
more especially in those cases having the fine vitreous opaci- 
ties, and also where quiet seems to relieve the pain ; here as 
in inflammatory conditions of the eye, the use of cathartics 
is important, and as a rule the salines are preferable. 


INJURIES OF THE CILIARY Bopy.—As already stated, 
perforating injuries of the sclera are always serious, ‘‘the 
dangerous zone’’ is the space 1-4 in. wide surrounding the 
cornea. A plastic cyclitis or sympathetic ophthalmia, as a 
result of injuries in this region are to be watched for. A 
penetrating wound in this region is always a menace to the 
eye. 

The choice between conservative and radical measures 
must be determined by the nature of the injury, and the 
probability of infection. 

The treatment given under scleral wound Mua be 
followed if deemed advisable, otherwise an <@veation or 
evisceration should be performed, before sy hetic inflam- 
mation supervenes, as the sympathizingye&d seldom returns 
to normal in acuity of vision. 


TUMORS OF THE CILIARY Bo QOS morbid growths 
may partake of the characteristi of nearly any growth. 

Sarcoma, myxo-sarcoma @jenoma, primary epithelial 
growths, carcinoma an ımata, may occur in these 
structures and spread Va tissues. Ossification has 
been noted as wel nyoma. Cysts and nevi are also 
sometimes seen. 

Treatment. servative treatment in these cases is gen- 
erally uselegen he most conservative is the removal of the 
globe, aN many cases,of more or less of the orbital tissue, 
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IRIDO-CHOROIDITIS (Cyclitis with Disease of the Vitreous 
and Keratitis Punctata ; Chronic Serous Irido-Choroiditis). 
—Under these headings are two types depending upon 
whether the disease is primarily in the iris or choroid. In 
the first form there is mild iritis, little pain, ciliary conges- 
tion slight, not much deepening of the anterior chamber, and 
with some deposit on the posterior layer of the cornea, as in 
serous iritis. A persistent chronic inflammation is present 
with frequent relapses. Exudation behind the iris results 
and the pupillary margin adheres to the anterior lens capsule, 
so the surface is irregular. or completely bulged forward. 
Floating opacities in the vitreous can be discerned by oph- 
thalmoscopic examination, unless the pupil is occluded. 
When this condition occurs the tension may be increased and 
secondary glaucoma result, 

In the second form the miorbid process passes from the 
choroid forward. There will be choroidal patches, which 
increase in extent and depth, eventually interfering with the 
nutrition of the vitreous, which will contain opacities. The 
lens becomes affected and pushed forward, the iis is involved 
in a plastic inflammation, the anterior aS es and 
diminution of vision results. Eventual e lens becomes 
opaque, the eyeball softens, detachm, of the retina may 
follow and the ball finally shrink. x 

The disease is essentially Hewes those cases in which 
the symptoms are confined t iris are very insidious. 

Causes.—The disease i one frequently seen in young 
adults. Inherited gout ae and syphilis are accred- 
ited as exciting fac E Malnutrition in the female and 
menstrual BA seem to be exciting causes in some 
instances. O s and physical exhaustion, especially 
combined witINéss of sleep, has undoubtedly produced this 
condition me cases. In many cases however it is im- 
possibl ssign any cause. 


WE nize, from former iritic inflammation, has been con- 
à the cause in some instances. 
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Prognosis.—Always guarded. When the case is seen 
early, acure may follow proper treatment, but the danger of 
glaucoma or atrophy of the ball must be remembered. 

Treatment.—lLocal. In the early stages atropine, unless 
there is increased tension. Increased tension without syne- 
chize calls for eserine. In some cases the use of both drugs 
may be required, but care must be exercised in the use of 
them in this type of disease. 

Internally.—During the active stage, aconite ; where mo- 
tion seems to relieve, rhus; with edema of the tissues, apis 
or apocynum; where quiet seems to give relief, bryonia; 
bruised sensation of tissues, cimicifuga; gouty condition, 
colchicum. Iodide of potassium, in specific cases or rheu- 
matic cases, where the indications for the drug are present. 
Bichromate of potassium, with the punctate appearance of 
the cornea. In anemic cases, iodide of arsenic; when a sup- 
purative condition is present, calcium, either in the shape of 
aqua calcis or sulphide of calcium. 

Operative measures may be necessary in cases «with in- 
creased tension and firm posterior synechiz ; a N iridec- 
tomy will restore communication between thi terior and 
posterior chambers. Extraction of the lens ÑY also be done 
at this time, if it is opaque. When the (OA field is normal 
or nearly so, an iridectomy will, in g Q äses, give good re- 
sults, even after the eyeball has ço nced softening. 


SYMPATHETIC IRRITATION, MPATHETIC INFLAMMA- 
TION, SYMPATHETIC OPHTH@YMIA.—When a healthy eye 
becomes involved as the ilt of injury or disease of the 
other eye, these termsCApplied, depending on the charac- 
ter of the disturbape&) 

CAUSATIVE adeno PRODUCING SYMPATHETIC 
CHANGES.—(iX Wounds of the ciliary region producing trau- 
matic irido, tis. It is said that 80 per cent. of these cases 


are HN of traumatism. (2) Foreign bodies in the eye. 
(3) Perferation of the cornea with incarceration of the iris, 
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_ or cicatrices involving the ciliary body. (4) Operations, as 
cataract extraction, sclerotomy, iridodesis, iridectomy, dis- 
cission or reclination where practiced. (5) Calcification or 
luxation of the lens. (6) Intra-ocular tumors in conjunc- 
tion with irido-cyclitis. (7) Ossification and calcification of 
the choroid and ciliary body. (8) Pressure of an artificial 
eye or incarceration of the stump of the optic nerve in cicatri- 
cial tissue following enucleation. (9) Herpes zoster ophthal- 
micus, intra-ocular cysticercus, symblepharon, sub-conjuncti- 
val rupture of the globe (without associate irido-cyclitis) or 
spontaneous inflammation of one eye. Any of these condi- 
tions, it is claimed, may excite sympathetic irritation. 


SYMPATHETIC IRRITATION (Sympathetic Neurosis). A 
functional condition presenting a line of symptoms in which 
photophobia, lachrymation, blepharospasm, disturbances of 
accommodation, diminished visual acuity, inability to use 
the eyes for close work, neuralgic pain following the distri- 
bution of the supra-orbital nerve, photopsia (flash of light), 
contracted visual field and hyperemia of the retina and optic 
disk, and tenderness on pressure over the ci AUE any 
or the majority of which symptoms may b Nile Itisa 
safe rule in taking care of an eye ae produce sym- 
pathetic disturbances in the other look for tender- 
ness in the ciliary region, and to Ss the accommodative 
power, and also for a decided VAS cy to recurrence of any 
of the above symptoms. Tp semova of the exciting eye 
or exciting cause will prgbabty relieve the condition. 

Symptoms in the Exa f:ye.—An eye which may cause 
sympathetic irritati 15s iable to show, during the attack, 
congestion of theexWtry region, photophobia, lachrymation, 
neuralgic pain tenderness on pressure. These symptoms 
may subsidegat the commencement of or during the course 
of symp ic irritation in the fellow eye, recurring from 
time £ 1e. Sympathetic irritation may also result froma 
mii Nion, as an undetected foreign body in the conjunc- 


ti cul-de-sac. 
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No invariable line of symptoms prevail, although there 


-may be an iritis or irido-cyclitis, congestion and change of 


tension, but pain may be absent, hence will escape observa- 
tion. lf the exciting eye is not blind there will be diminu- 
tion of vision. 

SYMPATHETIC INFLAMMATION (Sympathetic Ophthal- 
mia).—Different forms occur. It may follow an attack of 
irritation or even be co-existent with it, but is often seen 
without any premonitory symptoms of this kind. Patients 
having sympathetic irritation should always be warned of 
the serious danger to the eye. Marked oscillation of the 
iris has been given as a frequent condition when sympathetic 
irritation is about to merge into inflammation. Sympathetic 
ophthalmitis, or as it is the uveal tract that is involved, more 
properly sympathetic tiveitis, may make its appearance with 
or without any warning. It may present— 

(1) As irido-cyclitis, either plastic or malignant. 

(2) As serous iritis. Aqueous turbid, deepened anterior 
chamber, punctate dots on the posterior corneal suxface, in- 
creased tension, slight ciliary injection, and sor Naw in 
the anterior vitreous layers. Plastic iritis org do-cyclitis 
may result. In many cases papillo-retinitigs* present, and 
this condition has been given as the pri) affection. 

(3) As choroido-retinitis. Hazy, Oie of the papilla, 
edematous retina, tortuous and QN retinal veins, and a 
slight serous iritis may also pre. This form is seldom 
seen. . 

In the sympathizing ey Crese symptoms may be either 
acute or chronic. O Na sidious in character, they may 
not be recognized b A r patient or physician until serious 
damage has rest.) Vhen a case presents in which sym- 
pathetic irritatie or inflammation is liable to occur, an im- 
portant prem ory symptom to be remembered is tender- 
ness in t Qtary region, often circumscribed, which can þe 
PEAN d with the end of a probe. When this spot is 
GENS he patient will shrink from the contact. ‘This is 
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an almost characteristic condition. An identical point of 
tenderness in the ciliary region may also exist in the exciting 
eye. 

Symptoms. — Pain, photophobia, pericorneal redness, 
change in color of iris, pupillary space closed by exudation 
around its margin and behind the iris, tenderness in the 
ciliary region, narrowed anterior chamber, vitreous effusion, 
opaqueness of the lens, detachment of the retina and even- 
tually atrophy of the eyeball. 

Period of Incubation.—Sympathetic irritation may develop 
within forty-eight hours, or may not show inside of five or 
six days. Sympathetic inflammation does not occur nearly 
as soon; asa rule, it is from three to six weeks after the 
disease or injury to the exciting eye. Ina few cases it has 
been seen as early as the fourteenth day, and sometimes 
years may elapse before the disease makes its appearance. 

Causes and Pathology of Sympathetic Ophthalmia.—Va- 
rious theories have been advanced, but the question has not 
been satisfactorily settled. The term sympathetic was given 
under the impression that it was a reflex actj A the 
ciliary nerves. Another theory is that mheaetinuity of tis- 
sue through the optic nerve apparatus į sponsible for the 
transmission from one eye to the ot 

Treatment.—The most tock t” factor is of course 

1 


the primary lesion. The lgc and character of the 
wound, or stage of the diseaga, and the amount of vision in 
the eye must be woe 7? If traumatic, the directions 


St 


given under scleral wo are sufficient. A careful con- 
sideration of eacl Ge fs imperative, as after sympathetic 
ophthalmitis, tie ge which has taken place can seldom | 
be benefited. 

The follogjing rules for operating are the most generally 
accepted iving the best results. Enucleation, or some of 


its st S$ ites, of the eye:— 
ww aen a wound involves the ciliary region and is severe 
sugh to immediately destroy sight, or when the probabili- 
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ties are that its destruction is reasonably certain through 
inflammatory action on the iris or ciliary bocy. 

2 A wound involving the ciliary region when the com- 
plication of inflammation of the iris or ciliary body already 
exists, even if sight is not destroyed ; or when after care- 
ful efforts for its removal have been carefully made, a foreign 
body remains in the globe and a severe iritis is present. 

3 When vision has been destroyed by plastic irido-cycli- 
tis, or the eyeball is atropied, and there is tenderness in the 
ciliary region on pressure as well as recurring attacks. 

4 Where the vision has been destroyed, even when 
sympathetic inflammation has commenced. This measure 
in all probability will not restore lost vision’ in the sympa- 
thetic eye, but may check further loss. 

5 In wounds involving the cornea, iris or ciliary body, 
whether the lens is injured or not, when persistent sympa- 
thetic irritation has occurred, or when it is recurrent. 

6 When primarily lost by an injury, or atrophy has 
occured and there are symptoms of sympathetic irritation. 

It is conceded that the enucleation of the ing ~\ eye in 
which vision cannot be restored is the best r@pentative of 
sympathetic ophthalmitis. It must be remedikered however, 
that this procedure does not always pre q) the fellow eye 
from being affected, as the morbi ess may have com- 
menced early, and the diseased c OS may manifest itself 
later. Evisceration has been agwScated instead of enucle- 
ation, but the results have ~ot™been more favorable. Re- 
section of the optic nerve ( ectomy ) has not proven pre- 
ventative, but may be txi@y when the patient refuses enucle- 
ation. Inan exciting yhere there is vision, and sympa- 
thetic inflammatidy fjias commenced, an enucleation must 
not be perform as the exciting eye may possibly be the 
best after the @xPSidence of the disease. 

Treat) —The treatment given under iritis and irido- 
cyclitis N ild be followed in these cases. In the sympa- 
thizi eye, operative measures are generally harmful. 
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However, when the tension is very much above normal and 
is persistent a sclerotomy may be necessary. The use of 
mydriatics, unless there are contra-indications existing, 
should be employed as in iritis. The employment of intra- 
ocular or sub-conjunctival injections should not be made. If 
the methods of treatment given under iritis and irido-cyclitis 
are followed, as good results will be obtained as it is possible 
to get, but they are not eminently satisfactory. Useful 
vision, not normal however, may result; but phthisis bulbi 
as well as complete annular adhesions to the anterior lens 
capsule may follow, the lens having probably become cat- 
aractous. 

Operative measures for this condition are generally un- 
successful. In young subjects a double needle operation 
has been advised. See operations. 

Prognosis.—Always bad. - In afew cases good recovery 
has taken place, in which neuro-retinitis was present. 
When neuro-cyclitis or irido-choroiditis appears, the ball 
shrinks and vision is‘lost. The serous iritis type seems to 
be the most favorable. The patient sh mat be ad- 
vised of the gravity of the disease, and ay 1easures under- 
taken should be only after the probab tcome is fully ex- 
plained and understood. Under (circumstances should 
the care of such a case be oN unless the patient can 
be under daily observation. A 
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CHAPTER IX. 


DISEASES OF THE CHOROID. 


The choroid consists of that portion of the middle vascular 
tunic lining the posterior portion of the ball from the ora 
serrata to the optic nerve aperture. At these two places the 
choroid and sclera are firmly united. At the points where 


_ perforating blood-vessels and nerve-trunks pass from the 


sclera to the choroid, there exist more or less firm attach- 
ments, the most marked being the region of the posterior 
ciliary arteries and the venze vorticose. (See A 

The number of layers composing the choroid 
three to five according to various writers. S variation 
depends upon whether the change in thaNze of the blood 
vessels is counted or not. The ye the choroid is a 
more or less compact connectiv troma, containing 
numerous blood vessels arrange Sh or less into three 
layers, the larger vessels too and the smaller inter- 
nally, the chorio-capillaris. 

The retina and vitreou iving nourishment from the 
choroid, this arranger cs the vessels is necessary. Be- 
tween the externa/~oxfayer of the larger bloodvessels and 
the sclera is sometifrés given a non-vascular layer—supra- 
choroidea. Bx Cned pigment cells are contained in all the 
choroidal,s res, excepting the capillary layer and lamina 
vitrea. dark brown color of the choroid is due to this 


ey pigment supply. 


201 


209 ==: THE CHOROID. 


The lamina vitrea, glassy lamina, vitreous membrane or 
membrane of Bruch, is the inner layer of the choroid, sepa- 
rating the chorio-capillaris from the external retinal layer. 
This lamella consists of a homogeneous, non-vascular mem- 
brane, which, according to some investigators, is divided into 
two portions, the outer containing no pigment and closely 


Fic. 51.—Section through the 
Choroid—Az7rke. 

1, Elastic membrane, struc- 
tureless or finely fibrillated ; 2, 
chorio-capillaris; 3, substance 
of the choroid with large vessels 
- cut through ; 4, suprachoroidea ; 
: 5, sclera. 


united to the capillary layer, while the inner consists of del- 
icate interlacing trabeculee, containing pigment epithelium. 
According to Fuchs however, this division really belongs to 
the retina; ‘‘it consists of regular hexagonal ¢ells, each of 
which contains a pigmented nucleus, while KEN rstospasm 
contains abundance of pigment granules.” Q 


‘NERVES.—The nerve supply pei ays be vaso-motor, as 
they are distributed to the muscular HS es of the blood-ves- 


sels. 

The nerves are derived fro Q long and short ciliary 
nerves. The choroidal bra ` consist of both medullated 
and non-medullated fiberywhich form a dense plexus, espe- 
cially in the ciliary mug where are Situated ganglion cells, 
which are found al e choroidal vessels. Sensory nerves 
seem to be Lo ene the choroidal region, as inflammatory 
diseases here d&#ot produce the sensation of pain. 


sSELS.—The blood-vessels consist principally of 
Om the short ciliary arteries and the collecting 
ee Fig. 52.) 
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LymMpPHATICS.—The lymph supply to this region is con- 
ducted by distinct capillaries, which are in close communica- 
tion with lymph spaces in the chorio-capillaris and the larger 
lymph channels of the outer structures. 

ANOMALIES OF THE CHOROID.—Congenital anomalies are 
due to defective development in the region of the choroidal 
fissure and macula; it may be a coloboma, defective pigmen- 
tation or a vascular defect. 


Fic. §3.—-Col of Choroid. A large oval patch in the lower 
part of the fung At the upper margin some of the choroid is 


seen. Tha xNTa vessels pass over the coloboma.—//aad. 


CoLosQs?A OF THE CHOROID.—This defect is usually in 
the locker portion of the globe, ovoid in shape, and consists 
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of an absence of choroidal tissue. This defect may extend 
up to or even beyond the optic disk, in which case there 
would also be a coloboma of the optic nerve sheath, the nor- 
mal appearance of the disk being lost. Coloboma of the iris 
and ciliary body frequently occurs in these cases. Owing to 
the absence of. the choroid, the examination with the oph- 
thalmoscope will reveal a pearly-white area with irregular 
edges, as a rule, the edges being sharply defined and pig- 
mented. 

The surface may be covered by the retina or it may be ab- 
sent. When the retina is present it will appear as a nearly 
transparent veil over the choroidal defect. There is a marked 
hereditary tendency present in these cases. It is probable 
that this condition is due to an abnormal adhesion of the 
retina to the mesoblast. This will explain those cases where 
the retina covers the area, as well as the frequency of this 
defect in the region of the retinal fissure. Coloboma is also 
sometimes found in the macular region (macular coloboma) 
and occasionally in the nasal portion of the eye ground (ex- 


tra—papillary coloboma). 

Fuchs’ coloboma consists of a smallc A tic choroidal 
defect at the lower border of the optic , resembling the 
myopic crescent, excepting in its pog® 


ALBINISM.—This is due to las lack of pigmenta- 
tion in both the choroid and¢r nd is found both as com- 
plete and incomplete. The@ss has a pink or pinkish-yellow 
color caused by the refleggion of light from its own blood- 
vessels, as well as D 1e choroidal vessels. As a rule, 
these cases lack pi it in the hair, and usually nystagmus, 
amblyopia an active defects are marked. Whether 
heredity is a CO or not is a question. . 


OputuaPoscortc PICTURE OF THE NORMAL CHOROID. 
= he Qion visible by means of the ophthalmoscope is the 
poððr part. The appearance varies according to the 
Ri t of pigment in the retina and choroidal stroma. As 
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a rule, persons having dark complexions and hair, will have 
more pigment in these structures, and the fundus presents 
a uniform brick-red or brownish-red color, and the choroidal 
vessels are not discernible. A stippled appearance of the 
surface is generally seen by direct ophthalmoscopic exami- 
nation. If the retinal pigment is slight or absent, but pig- 
ment is present in the choroid, a ‘‘tiger-skin’’ fundus ap- 
pears, the larger choroidal vessels showing as curved red 
lines, with a dark-brown intervening. space. In very fair 
persons, when the pigment in the retina and choroid is slight 
or absent, the albino fundus is seen. Here the choroidal 
vessels are visible and the intervening spaces are pale on ac- 
count of the sclera showing through the transparent struc- 
tures. 

Intermediate types are found, and in the same eye there 
may be marked differences in the fundus, and yet no abnor- 
mal condition be present. Independent of complexion, the 
vessels of the choroid are more plainly distinguished in myo- 
pia than in any other refractive condition, and algo are more 
marked in old people than in young. < 

In high degrees of astigmatism, the cho ay portion cor- 
responding to the meridian of greatest rature generally 
shows the vessels; in the myopic nek ian of mixed astig- 
matism this is especially noticeak 

The choroidal vessels are r LONG by being flat, tape- 
like in form, uniform light regen absence of central light 
streak, greater tortuosity said the larger dividing into a 
number of branches a point. If they are crossed by 
retinal vessels, the @yi al ones are seen posteriorly. 

The ability to dg@yguish between normal and abnormal 
types of fundu& must be obtained by repeated and careful 
use of the @ almoscope. 

HYPERQYA OF THE CHOROID.—This is a doubtful classi- 
ficatiog QY may be assumed when the optic disk shows a 
dist NNN edness and there is difficulty in differentiating be- 


BY the disk and surrounding choroid, which is unduly 


O 
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‘ 


reddened. ‘This condition is common in 
eyes exposed to intense light or heat. 

Syvmptoms.—Aching of the eyes, intolerance of light, espe- 
cially artificial, and marked asthenopia. 

Treatment.—Rest of the eyes, the use of a mydriatic and 
protection from bright light by suitable colored glasses, not 
too dark. Internally Lloyd’s ergot in doses of gtt. ij to v 
every four hours. Pulsatilla when there is an apprehensive 
condition. But the main reliance is rest. 

CHOROIDITIS.—Under this heading are included inflam- 
matory conditions, which may be (1) idiopathic, (2) symp- 
tomatic of diseases of other portions of the uveal tract or 
constitutional diseases, (3) traumatic. 

Symptoms.—Usually only an ophthalmoscopic examina- 
tion will reveal choroidal changes. The appearance of the 
fundus is modified by (1) absorption of pigment epithelium, 
(2) areas of pale yellow color, with shading off into the cho- 
roid, the result of exudate (recent choroiditis), (3) white 
areas, the result of exposure of the sclera hey choroi- 


‘eye strain,’’ or in 


ditis), (4) black pigment patches, distributed r the fun- 
dus, generally bounding the atrophic spots varying in 
shape. 

Excepting in the acute or purulen s, where the mor- 
bid process is not confined to the choxdrd and there is injec- 
tion and chemosis of the conju) , there are no external 
manifestations of deep seated disease. 

A secondary result of dise& of the choroid may be opaci- 
ties in the vitreous or le 

Subjective symp NAeuliar to choroiditis are absent. 
Pain is seldom preşsẸębdexcepting in purulent forms or when 
iritis is a complfcatien. Impairment of vision depends upon 
the location ,of “the lesion and the amount of atrophy, 


= 


, 


sig D be very much diminished or practically destroyed. 
In gore cases of extensive diffuse choroiditis however, good 


Sy 


$ . . . . . 
When the bid process is peripheral, visual acuity may 
not be, d; if however, the macular region is affected, 


~ strate former attacks, and 


_atrophy and pigmentation. $ 
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vision may be retained. When secondary changes in the 
lens or vitreous result from choroiditis there will be further 
diminution of vision. Positive and negative scotoma may 
be present. Contraction of the visual field is found in some 
types of the disease, especially when secondary atrophy of 
the optic nerve follows. 

Diagnosis. -- Easily made by ophthalmoscopic examination, 
the changes before given being remembered. In many 
cases a secondary retinitis complicates the disease, and 
difficulty is experienced in determining the location of the 
pigment. Ifa retinal vessel crosses the pigment and the 
mass appears to be in a deeper layer, the location is supposed 
to be in the choroid ; if the mass covers a retinal vessel and 
appears to be in front of it, the position is on the inner sur- 
face of the retina and shows secondary retinitis. A ‘‘lace- 
like pattern’’ or bone-corpuscle appearance is always in the 
retina, according to Nettleship. Both positions of pigment 
are often found in the same eye. 

Course.—Choroiditis may appear suddenly and be acute, 
but the rule is for an insidious chronic tyy&™~)The acute 
form may be confined to the posterior pole@pSulting in per- 
manent myopia, or it may assume a @xtlent type. The 
chronic form usually begins with ar \ udation or hemor- 
rhage, passing gradually thro e stages of absorption, 

one appearances demon- 
term ‘‘old choroiditis’’ or 


‘‘choroido-retinitis’’ is giygn. 

Complications.—Thr proximity, the following struc- 
tures are often imy ile : the retina, through continuity by 
means of the pigt epithelium, is probably always impli- 
cated, and thra this close association the term choroido- 
retinitis or @etina-choroiditis is given; the optic nerve, 
(choroidig®Nitrophy); vitreous (vitreous opacities); lens 
(poste&òpolar cataract); iris (irido-choroiditis); and the 
sclexNsclero-choroiditis) are found. 


re as guarded. If the position of the mor- 
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bid process is in the macular region, the resulting vision is 
necessarily bad, and even in other cases blindness may re- 
sult. Prompt and careful treatment may preserve sight, 
but visual acuity is much lessened. 

Besides the acute and chronic form of choroiditis, a further 
division is made into plastic, serous, and purulent. If the 
cause of the disease is positively known it is then usually 
designated, e. g., syphilitic choroiditis. For the sake of 
simplicity however, the divisions of superficial and deep will 
be made, which will include the other recognized types. 
They are non-suppurative exudative choroiditis, suppurative 
choroiditis and irido-choroiditis. 


SUPERFICIAL CHOROIDITIS (Epithelial Choroiditis).— 
In this-condition the normal ophthalmoscopic picture is 
changed, the choroidal vessels may be distinguished as 
moderately broad, reddish, or yellow-red bands, which 
have the appearance of interlacing. The intervascular 
spaces are dark colored and may be lozenge-shaped. This 
condition results from absorption of the pigment epithelium 
and the capillary layer beneath it. xy 

Not infrequently toward the periphery of KY Choroid, the 


same appearance may be noticed in an erwise healthy 
eye, especially in the lower and inne al portion, which 
is a physiological condition. 

The morbid process may incled e entire fundus with 
the exception of the maculargeSion, when the ophthalmo- 
scopic picture is striking. e larger vessels of the cho- 
roidal stroma pass sinuo across the fundus, causing the 
intervening pigment iféctive tissue cells of the choroid 
proper to be very ed. Vision may not be much if any 


disturbed, as the egulting atrophy is superficial. 
In myopia, Gn the transitional stages between hyperopia 
and myopiaQ}aucoma, and pigmentary degeneration of the 


retina, Sa may be seen. 


DEE HOROIDITIS.—1. Diffuse Exudative Chorotditis.— 


s form the ophthalmoscopic picture shows yellowish- 
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white or white areas, which may have intervening patches 
of normal choroid, but as is most frequently seen the spots 
coalesce, showing a large area of sclera. Irregular spots of 
pigment are distributed over these areas. These pigment 
spots are beneath the retinal vessels as a rule, although 
through implication of the retina (choroido-retinitis), some 
pigment may be found on the retinal vessels. In some 
places, when the atrophy has not been sufficient to expose 
the sclera, the appearance given under superficial choroid- 
itis will beseen. A yellowish exudate is sometimes seen in 
places, and is an early stage of what later becomes an atropic 
area, surrounded and partially covered with pigment. 
These cases may show all the stages at one time. 

2 Disseminated Choroiditis.—This is a circumscribed 
form of the disease just described. The morbid process 
usually commences at the periphery and gradually encroaches 
on the fundus towards the center. The disease is character- 
ized by roundish spots, white in the center through exposure 


_of the sclera and surrounded by black margins consisting of 


changed pigment. At times there will be a b ass sur- 
rounded by a yellowish zone. (14) 
A common appearance is as though theyWssues overlying 
the sclera had been removed with RO , the borders of 
these spots being surrounded by a r less black ring of 
pigment. These spots vary it YA) r, there may be only 
one or two, or they may be spied over the entire fundus 
of the eye. ‘The intervenir 
healthy. The characterigé 


roid may be comparatively 
“of this form in the early stages 
are similar to the diff SYY e, viz., yellowish exudations, 
which through abso SS produce the characterisitec appear- 
ance. The positfo the retinal vessels is also similar to 
that already described. | 
Opacities ¿ře vitreous are not uncommon, these may be 
very fit ew floating, or quite large. During the later 
stages ne disease, the optic nerve is almost always affected, © 
an akophy (choroiditic atrophy) ensuing. There isa slight 
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haziness of the edges of the optic disk, a reddish-yellow 
color, and the retinal vessels are contracted. 

Causes.—Acquired syphilis seems to be the most general 
cause in both forms of deep choroiditis, making its appear- 
ance usually is from six months to two years after the iitial 
lesion. Occasionally it appears during the so-called tertiary 
period. Although vitreous opacities are most frequently 
seen in syphilitic subjects, it is unwise to base a diagnosis of 
syphilis on either the opacities or choroidal disease alone. 
Other evidences of specific infection should be looked for be- 
fore a positive opinion is given as to the cause. 

‘*‘Disseminated choroiditis, choroido-retinitis and secondary 
pigment. degeneration of the retina are sometimes seen in 
children, the subjects of hereditary syphilis.” (DeSchwei- 
nitz.) In acquired syphilis, choroiditis affects both eyes, as 
a rule. 

“A disseminated choroiditis (hereditary choroiditis), 
affecting both eyes, is occasionally encountered as a family 
disease, independently of syphilis, and associated with the 
disorders of the center nervous system.’ ( RKN inson.) 

Choroiditis, the result of traumatism, of Gycannot be dis- 
tinguished from the forms already d ed. Choroidal 
patches are also found in children wi¢@bongenital cataract. 
Other causes have been given f ne disease, as chlorosis, 
anemia, scrofula, malnutrition ya ot infrequently no cause 
can be assigned. 

Prognosis,—Always g éd, the most favorable results 
are when the case is sti and is the result of syphilis. 

Treatment.—A pds understanding, if possible, of the 
cause of the disea ot the utmost importance, as in this 
way only can aoee be held in check, as a rule. If 
atrophic champs have taken place, it must not be expected 
that the ti destroyed will be replaced, but all measures 
shou irected to prevent further changes, if possible. 
In ilitic cases during the secondary stages, the use of 
iodide of potassium in full doses, either alone or combined 
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with red iodide of mercury or corrosive chloride of mercury, 
will be found beneficial. Jaborandi, especially with vitreous 
opacities, is a valuable remedy; this drug will also be found 
useful in non-syphilitic cases as well. Bryonia will promote 
absorption of vitreous opacities, especially when they are 
small; if motion of the eyeball produces unpleasant sensa- 
tions this drug is doubly indicated. Gelsemium in the hazy 


Vessels, and Secondary Pigmentatio he Retina.—Wodified 


Fic. 54.—Disseminated EN of the Choroidal 


from Haab. K 
condition of the vitreous, es Qy when there is a tendency 
to iritic complications; thgseGé also a restless condition usu- 


ally present when thi Gye is required. If disturbance of 


the alimentary enon omplicating the case, nux vomica 
will prove valuabk, athe improvement to the nutritive pow- 
ers will havea ees influence onthe eyes. Hydrastis, 
with this sa ndition, will prove useful. In persons with 
an apprehdNive condition, pulsatilla should always be given. 
In S ersons iodide of arsenic is indicated. In scrofu- 
SS sls some form of lime will always be required, 
`Q 
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The eyes should be protected from bright light and close 
use of the eyes interdicted, rest being an important factor. 


CENTRAL CHoRoIpITIS.—This term is used when the 
disease is limited to the macular region. An irregular area 
of exudation, partially or completely atrophic, with a pig- 
ment boundary, may be seen ophthalmoscopically. A sub- 
jective symptom of this condition will be scotoma in the 
visual field marking the location of the lesion. A form 
called senile areolar atrophy of the choroid, in which the 
macula is occupied or surrounded by a considerable white 
area, with the rest of the fundus normal, may be found. 
This area may be circular, the deep vessels being exposed or 
atrophied when they appear as white lines (sclerosis of the 
choroidal vessels). 


Fic. 55.—Senile Qe Choroiditis, Colloid Degeneration. 
O Todified from Haab. 


A form of Aodoiditis, bearing some resemblance to the 
earlier stageSf albuminuric retinitis, is sometimes seen and 
is calle Qile guttate choroiditis. 'This-condition shows 


BENOY white spots and nearly always is symmetrical, 
A a considerable time may elapse before the second 
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eye is affected. The white spots are the result of colloid 
degeneration and calcareous formations, and there is also 
secondary implication of the retina. ‘There is nearly always 
contraction of the visual field as well as negative scotoma. 
Considerable areas of colloid changes however may occur 
without visual disturbances, 

Before advising an operation for cataract, the presence of 
central choroiditis should be determined if possible. In the 
later stages of cataract, after an ophthalmoscopic examina- 
tion has become impossible, this cannot be determined accu- 
rately, but may be suspected in those cases having imperfect 
central light perception. 

Causes.—Inflammatory central choroiditis may result from 
syphilis or from blows upon the eye. In myopia, especially 
of high degree, chronic atrophic choroiditis has been found. 
Insufficiency of the internal recti muscles has also been as- 
sumed to be a causative factor. Senile changes will account 
for senile, central, and guttate choroiditis. 

Prognosis.—Especially bad. 

Treatment.—Iin these forms the treatment þ given 
will be the best, but usually the eye goes fron to worse. 
If refractive errors are supposed to be a AS) 1e best pos- 
sible correction should be given and aKO lete rest of the 
eyes as possible enforced. 

ANOMALOUS FORMS OF CuoroY s.—There are some 
forms which seem impossible K classify. Considerable 
atrophic areas, not located in TORE, portion of the cho- 
ult from absorption of hemor- 
s. Hemorrhagic choroiditis, 
especially in young rhich results in numerous atrophic 
spots, not easily uished from the syphilitic type, are 
not infrequent. œ lense light or heat has been assigned as 
a cause whe oah or other choroidal patches appear. 
Yellowish aroon-colored spots, with some pigment gran- 
ules igNQS*fovea and macular region, may sometimes be 
seen AW the vision remains unaffected. Refractive errors 


roid, may be seen, and may 
rhages or tubercular 
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are supposed to cause this condition by some, while at times - 


the appearance of the morbid condition appears to be asso- 
ciated with a temporary albuminuria, spots of degeneration 
resulting. 


Myopic CHOROIDITIS.—In myopia of high degree, or in 
progressive myopia, there is often seen an atrophic condition 
of the choroid surrounding or even including the optic disk. 
This is a result of an elongation of the eye at the posterior 
pole, and is called posterior staphyloma. Another term 
often used is sclerotico-choroditis posterior, the same as 
in circumscribed inflammatory action of the anterior portion 
of the choroid, implicating the sclera, a forward bulging 
may occur, and the term anterior sclerotico-choroiditis is used. 

Atrophic or partial atrophic crescents are sometimes seen 
at the temporal margin of the disk in astigmatism, and in 
eyes which are used excessively for close work, with im- 
proper refractive conditions. In myopia, choroidal patches 
may also be found in the macular region, which do not 
vary in appearance from those already described. These 
will materially impair vision. The morbid precess appears 
as small rents which, becoming confluent, gra lly form an 
area of atrophic tissue. In progressive m Kia a hemorrhage 


may invade this region, and the proce absorption involv- 
ing the overlying retina diminish vě% acuity. The cho- 
roidial vessels are exposed as in uperficial form. 


SUPPURATIVE OR PuRULESE HOROIDITIS AND IRIDO- 
CHOROIDITIS.—T hese condifiðns may bethe result of trau- 
matism, either operativ accidental, especially if septic 
material has been J uced. Perforating or sloughing 
ulcers may also b Watise causes. In either of these con- 
ditions it is cornet to the affected eye. 


Purulent, gkoroiditis may result from pyemia, most fre- 


quently p rtum, or may be surgical. Septic endocarditis 
has pr ed this condition but in a less acute form. 
FoI% variola, diphtheria, scorbutus, measles, scarlet- 
feyer, influenza, cerebro-spinal meningitis, either sporadic 
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or epidemic erysipelas, typhoid and pneumonia, cases of 
suppurative choroiditis have been seen. A mild or sub-acute 
form is found in children under two years of age, following 
cerebro-spinal disturbance. In rare cases there seems to be 
a connection between this disease and seemingly unimpor- 
tant conditions elsewhere, as the extraction of a tooth, or 
suppuration at a finger joint, etc. In very exceptional cases 
the morbid process may be confined mostly between the 
choroid and retina, implicating the vitreous more or less. 
As a rule it attacks the most or all of the tissues of the eye- 
ball. 

Symptoms.—Often the first symptom is intense headache 
followed by vomiting, elevated temperature and marked 
ferbrile symptoms. The lids become edematous, conjunc- 
tiva chemotic, a hazy and yellowish appearance of the cornea, — 
aqueous turbid, iris inflamed and adherent to the anterior 
capsule ot the lens, and often hypopyon. If the media are 
not to much clouded, a purulent mass may be distinguished 
in the vitreous, and there will be a yellowish reflection by 
transmitted light. ‘The eyeball may be more < promi- 
nent and its motiom limited; when this con i@on exists, the 
surrounding tissues are usually involved, Iperciliary pain 
is intense, the globe tender to touch omacéount of ciliary in- 
flammation, vision much ese entirely lost. The 
tension in the first stages is incrgaSe¥ and there is a shallow 
anterior chamber. The outeqa® depends on whether the 
disease confines itself the-ghoroid and retina, or implicates 
all the other tissues. ree not involve all the tissues, 
the severe sy mptoms yak ide, tension diminishes and the 
eyeball eventuall wa 

When the om ape action is general however, the 
symptoms wis IGos exaggerated and either rupture of the 
sclera or a ing of the cornea result, which will allow the 
accumy KY morbid material to escape. When this occurs 

Wide the tissues of the ball finally soften, shrink, 
ee is absence of pain in the sightless organ. 
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Phthisis bulbi, is the term applied to the latter condition 
and panophthalmitis designates the previous stage. 

Causes.—Besides the causes already given, thrombosis of 
the orbital veins is at times a factor. 

Prognosis.—Always bad, as total blindness is almost sure 
to result, as well as a shrunken globe. Ina very few cases 
the result has been better, but these are rare exceptions. In 
trumatic cases there is seldom a fatal termination so far as 
life is concerned, and sympathetic ophthalmitis does not oc- 
cur, as a rule, unless there is a foreign body in the globe, 
which may act as an exciting cause. 

Treatment.—In the early stages with fever, unless trau- 
matic, aconite; if traumatic, veratrum viride. Sulphide of 
calcium should be given or aqua calcis in these cases. Apis, 
with a stinging pain and edema of the conjunctiva axd lids. 
Apocynum also will be indicated with these conditions, and 
may be given either alone or in combination with the apis. 
During the early stages the use of atropine solution may 
afford relief. Cold applications, especially if a traumatic 
case, may also be useful, but after the early st heat may 
afford the most relief. Paracentesis, of ev Le incision 
into the globe through the sclera, well i1 1e vitreous, may 
be required. The advisability of “XO n enucleation or 
evisceration during the inflammat 0 ges is a question, as 
there is danger of cerebral compNcafidn, no matter how care- 


fully the operation is condu . After the inflammation 
has subsided, especially if a foreign body is suspected to be 
the exciting cause, an e ation is advisable. 


The practice of bl Ni ng or blisters in these cases seems 
reprehensible, as t tient already has enough to contend 
with without fuh lowering the power of resistance. 


Tumors RÊJHE CHOROID.—Sarcoma is the most fre- 


+ 


ma), SS on-pigmented (leuco-sarcoma) being much more 


quently pO tsually as a pigmented tumor (melano-sarco-' 


rare Ņ arcoma is most frequently seen between the ages of 


ERS -Ave and fifty-five, seldom under twenty years of age. 
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More frequently seen in men than in women, and the growth 
appears to have an affinity for the left eye. The disease is 
a primary affection, except in a few rare instances, and 
attacks but one eye. The base of the tumor is broad, located 
in the choroid, and may occupy any portion of the fundus. 
The form assumed is usually roundish ; at least, before rup- 
ture of the choroid occurs. The growth, as a rule, is cir- 
cumscribed and the starting point is in the larger choroidal 
vessels ; if extension occurs it is through the vascular chan- 
nel. The most of the free surface is covered by the vitreous 
lamina and uveal pigment. 


FIG. 56. 


In some cases the chori Qöpillaris cannot be distinguished. 
The neck of the tuno, correspond to the point of rup- 
ture of the vitreou Yna. Extravasations of blood are 
often present, aG lood-vessel walls are quite thin. Pig- 
mentation is usuatfy greatest near the sclera, but may be va- 
riable in di t portions of the mass. Spindle cells, as a 
rule, cqr the tumor, but they may be round; in some 


ANS oth forms are found. 
2 


g s.—No positive cause is known for this disease, 
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Stages.—Usually divided into four. The first stage is free 
from inflammatory action; the tension may be normal or 
sub-normal, the media clear, and if the growth is peripheral 
there may be no marked impairment of central vision, As 
the ophthalmoscopic examination reveals an appearance sim- 
ilar to that shown in detachment of the retina, the diagnosis 
can only be determined by careful observation. The retina 
is pushed forward by the tumor and serous effusion obscures 
the entire area. Sometimes by careful examination the 
brownish mass may be discovered through the retina, and 
the choroidal vessels can possibly be seen, unless the morbid 
condition is of the non-pigmented variety. It is possible at 
times, when the growth is well forward, to observe it by 


oblique illumination, having the pupil well dilated. ‘There — 


is always a detect in the field of vision corresponding to the 
location of the tumor. Diminution of vision will depend on 
the location. This stage lasts from six months to a year, 
although some instances of a longer period are given 

In the second, inflammatory or glaucomatous stage, there 
is increased tension, pain in the superciliary rein, corneal 
anesthesia, shallow anterior chamber and tty of the 
media, making an ophthalmoscopic exami n impossible. 
The lens may become cataractous. Iridgytlitis may result, 
in which case there may be symp c irritation of the 
other eye. Q 

The third stage follows th&intfeased growth, in which 
the tunics of the eyeball are r@tured, and if the scleral rup- 
ture is not too far back th will be seen a dark mass exter- 
nal to the eyeball. W Onar occurs there will be at 
once a diminution ofNWfSion. The surrounding tissues be- 
come involved e fungous or episcleral stage follows. 
The morbid G may extend to the brain, or secondarily 


involve the afac nerve. Usually the fourth or metastatic 


stage resy4$/in which distant organs are affected by similar 
BOWS e liver most frequently, the lungs, spleen or in- 
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testines may also be diseased. Metastasis may occur before 
the rupture of the sclera. 

Diagnosis.—Not always easy. The age of the patient 
will aid in differentiating from retinal glioma. Idiopathic 
detachment of. the retina, has been mistaken for sarcoma of 
the choroid, especially during the earlier stages of the dis- 
ease. The history in retinal detachment,-is usually ofa 
sudden attack and the ophthalmoscope may reveal the true 
condition, but sometimes a positive diagnosis is extremely 
difficult. ‘The tension of the ball is not always changed in 
the first stage, so too much reliance cannot be placed on this 
sign. During the second stage, increased tension will be 
found, and sometimes sarcoma can be distinguished from 
glaucoma, by the previous failure of vision and the steadi- 
ness of the pain, while in glaucoma the onset is often sudden, 
vision good up to the time of attack, and frequently periods 
of comparative freedom from pain during the acute attack, 
and the tension can usually be diminished by myotics, but a 
positive diagnosis cannot always be made ie ea two 


usually within five years of the commenceyfqn of the growth 
unless early recognized and an operatig; performed. If 
there is no recurrence within four y 1e patient is com- 
paratively safe. In the later eae urrence is probable 
as well as metastasis. 

Treatment.—Enucleation Qe the early stages if possi- 
ble. The orbit may havet leared of tissues besides the re- 
moval of the ball. Ç j xamination of the orbital tissues 
should always be mein these cases, before leaving the 


diseases. Ç 
Prognosis. —Always bad. Death is a to result, 


patient. 


Enchondre cavernous angioma, angio-sarcoma, telan- 
giectatic s ja, and adenoma have all been described 
as occu the choroid, but are seldom seen. 

CA OMA OF THE CHoROoID.—-This disease has been 


TAn probably always as a metastasis of carcinoma in 
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other regions. The growth is rapid and seems to elect the 
macular region, appearing as a flat growth. Operations 
in these cases are usually not advisable. 


TUBERCLE OF THE CHOROID.—This disease shows as 
small, yellowish-white spots, 1-24 in. to r-r6 in. in size, 
but may vary from this. Careful examination only, will 
show this condition, and it may be entirely overlooked. 
Tubercular growths may also be present in the meninges 
when the tubercular spots show in the choroid. 

Miliary tubercles, so-called, are growths usually near the 
optic disk or macular region, and are multiple. The spots 
are a pale reddish color, which rapidly increase in size and 
number. This rapid growth differentiates them from in- 
flammatory action in the choroid, which is of slow develop- 
ment. According to Cohnheim, miliary tubercle of the cho- 
roid is one symptom of gencral miliary tuberculosis. This 
may prove a valuable diagnostic sign in obscure cases. How- 
ever, this condition is not generally seen in chronic tuber- 
culosis of the lungs, intestines, etc. 

A single large tubercle of the choroid is eG seen. 
The ophthalmoscope shows a rather lage ght colored 
tumor. The diagnosis is made more c f small tuber- 
cular spots are in close are KO he larger growth. 
Fortunately this is a rare form me ase, and is seen most 
frequently in young people, CO) disease is essentially 
chronic and is generally assabted with tuberculosis of the 
brain. The ultimate result‘ef the tumor in the eye is very 
similar to that of sarco he tumor may grow through the 
sclera and eventua k down. 

Prognosis.—A s serious, asnot only the eye is lost, 
but life itself i eatened by the presence of tuberculous 
disease in Lest organs, 

TreatmaX—In the miliary type, treatment should be di- 
rected onstitutional measures, as local methods are use- 
lesa the solitary form, when no other tubercular symp- 
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toms are manifest, an enucleation is advisable, provided the 
patients general condition will justify this measure. 


INJURIES OF THE CHOROID.—See injuries of the sclera. 


RUPTURE OF THE CHOROID.—This results from a blow, 
most generally upon the eye. The lesion is most frequently 
seen on the temporal side of the disk, very seldom on the 
nasal side, and not often extending horizontally. The 
shape of the rupture is crescentic, the concavity being to- 
wards the disk and the broadest portion at the center of the 
lesion. When the retinal vessels extend over the rupture, 


Fic. 57.—Multiple Ruptures g Choroid. The central white 
he disk, is the result of the hem- 


fibrous patch partially coverġ 
orrhage which followed gt v.—Modified from Haab. 


which is the rule, it ws theretinais uninjured. Extend- 
ing along the edges}f the rupture are irregular black lines 
due to pigna growth. The color of the streaks are 


yellowish-w@e, the color being due to the sclera showing 
eRe son The rupture may be single or multiple. 
immed ly following an injury severe enough to cause 
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rupture of the choroid, the amount of damage done can 
seldom be determined, as there will be extravasation of blood 
into the vitreous, making a satisfactory examination im- 
possible. Only after the blood has been absorbed can a 
positive diagnosis be made. When the retina has also been 
injured, the hemorrhage is more serious, and after absorp- 
tion has taken place no retinal vessels are seen crossing the 
lesion. : 

Prognosis.—Depends upon the extent and location of the 
rupture. Vision immediately following the injury is much 
impaired, sometimes only perception of light remaining, 
especially if the iris is injured, when there will also be 
effusion of blood into the anterior chamber. After absorp- 
tion has occurred, good vision may result, unless damage to 
the choroid has been too great. Secondary changes may re- 
sult in these cases, from the optic nerve becoming impli- 
cated. 

Treatment.—Locally the instillation of a mydriatic, usu- 
ally atropine. Rest in the recumbent position should be in- 
sisted upon. Iced cloths may also aid in kerig down in- 
flammatory action. 

Internally veratrum viride is the most 
remedy as traumatic febrile symptoms 
Jaborandi will hasten absorption of 
of gtt. ss to j every two hour; yonia is indicated by 
aggravation of discomfort P of the eyeball. 
Gelsemium in doses of gtt. Ro ss every one or two hours 
will often be indicated in @ese cases, and seems to also have 
an influence on the D of the hemorrhage. 


rally indicated 
usually present. 
d, giving it in doses- 


HEMORRHAGE THE CHOROID.— This condition may 
result from tr Asm, and may be diagnosed from retinal 
hemorrhages O diffuse: character of the effusion, and 
also by AN etinal vessels passing over the spot. The 


diagno wever is not easy. 
oe —Treatment just described will be satacient. 
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DETACHMENT OF THE CHOROID.—This may be idio- 
pathic or traumatic, but is seldom seen. The detachment 
may be partial or complete. It sometimes follows cataract 
extraction. It may also result from effusion of blood, serum. 
lymph, or a tumor. 


OSSIFICATION OF THE CHOROID.—This condition is 
sometimes found in eyeballs shrunken from irido-choroiditis. 
The bony formation is found in the inflammatory tissue. 
Palpation will reveal this change, the sensation to the 
finger being that of a solid body covered with a layer of 
soft leather. Calcareous degeneration is not uncommon in 
these eyes. 

Treatment.—Enucleation. 


ATROPHY OF THE EYEBALL.—This results from the con- 
traction of inflammatory exudates in the globe. ‘The eye- 
ball may be diminished in size, or may beirregular in form. 
It is distinguished from phthisis bulbi by Fuchs, by not be- 
ing the result of suppurative inflammation with rupture of 
the sclera. Ç 

HYPOTONIA.—A term given where there diminished 
intra-ocular tension. It always indicata diminution in 
the volume of the anterior Re he globe’ This 
may result from many causes. SS the application of a 
tight bandage over the eye a te ry softening of the 
eyeball may be noticed. Surging of the exudates follow- 
ing irido-cyclitis will cause th®¢lobe to be very soft. De- 
tachment of the retina is eo by decrease of tension. 
Paralysis of the RO may produce this condition, 
and not infrequent] instillation of cocaine will be followed 
by temporary sditefing. 

ESSENTIALQDHTHISIS, or ophthalmomalacia, is a con- 
dition whi mes on suddenly without any apparent cause. 
Thered den softening of the ball, diminution in size, 
and IX. Neuralgic pain and photophobia are frequently 
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present. The condition may last from a few hours to 
several days when there is a return to normal. Occasionally 
these attacks are intermittent. This is a disease seldom 
seen and the cause in most instances is unknown. It some- 
times follows an injury. 

Prognosis.—Usually good as the disease disappears spon- 
taneously. ; 
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GLAUCOMA. 


Glaucoma is a serious disease of the eye, in which in- 
creased intra-ocular tension is one of the most important 
symptoms. The disease may be primary, that is, without 
apparent previous eye disease, or secondary, the result of 
morbid conditions existing prior to the glaucomatous attack. 

The cause of the increased tension is undoubtedly due to 
obstruction of the passage of the fluid secreted by a portion 
of the ciliary body, which is required for the nutrition of the 
vitreous and lens,as well as for maintaining tha normal 
quantity of fluid in the aqueous chamber. In AT manner 
the filtration angle, which normally allows t Rscape of the 
fluid, becomes impervious, and an neces Ona results 
as secretion still continues. 

Symptoms.—A general line of ee are common to 
all forms of glaucoma, with th ption of the chronic 


type, in which many of the 1 prominent features are 
lacking, although some of thon may be absent in individual 
cases. 


1. Increased Tension w edness of the Globe.—This varies 
from Tn. tension ng oT+3. If there is a question about 
the increase of hardness the ? is employed, but when the 
globe shows mafked resistance on palpation, T+1, T-+2 or 
T+3 are usg designate the degree. The latter repre- 
sents ve Qi, the impression under the finger being simi- 
lar to SF amarble. The educated finger-tips soon esti- 
mate \he resistance closely enough for all practical purposes, 
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2. Variation in Shape and Size of the Pupil and the Mobil- 
ity of the [ris.—The pupil may be partially or fully dilated, 
oval or round. ‘These conditions are sometimes absent in 
simple glaucoma. The iris is slow in movement or inert. 
There is often a greenish reflex from the lens seen in the 
pupil. 

3. Diminished Transparency of the Cornea.—In some cases 
the cornea presents a dull appearance, somewhat similar to 
glass which has been breathed upon. This haziness is most 
marked in the congestive types, while in the simple form it 
is slight or lacking. The haziness is most marked at the 
center of the cornea. Schweigger states that a similar ap- 
pearance may result from iritis and irido-choroiditis, Edema 
of the cornea is the cause of the cloudiness. 

4. Alteration of Depth of the Anterior Chamber .—This va- 
ries from a scarcely appreciable shallowing to complete ob- 
literation. This change is due to the pushing forward of the 
lens and periphery of the iris. In secondary glaucoma, re- 
sulting from a serous cyclitis, the lens is pushed backwards 
and the anterior chamber correspondingly incrgaeed in depth. 

5. Morbid Changes in the Iris, oe Vitreous — 
In the congestive type, especially, the acteristic mark- 
ings of the iris may be lost; this usy results from edema 
affecting the cornea. ‘The veins ten dilated and tor- 
tuous. The aqueous and vitr N iren contain opacities, 
and cataract may form. 

6. Changes in the Con whoioat and Episcleral Vessels.— 
In the acute type there Qio only a general hyperemia with 
marked ciliary cong but often edema of the conjunc- 

amimatory and simple glaucoma, the 
episcleral ven anches are enlarged and tortuous. 

7. Cupping? the Optic Disk and Choroidal Changes.— 
The incrgaSe“of intra-ocular tension will cause a bulging at 
the pej least resistance, which is at the point of entrance 
of N tic nerve, and this giving way produces the condi- 
tián Ca 


tiva. In chroni 


3 lled glaucomatous cupping of the optic disk. Knies 
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thinks edema of the nerve head appears before the cupping, 
and some writers claim that neuritis precedes an increase of 
tension. 
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The cupping varies through all the ges from a com- 
mencing excavation to the complete c In the last stage 
the excavation extends to the “O rgin and the edges 
are abrupt. The vessels are dilated to the nasal side of 
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Fic. 58.—Glaucomatous Cupping. 


Seleri 


3 pide See 
PALE: 


Fic. GQ Prysioiogtcat Cupping. ‘The excavation is about one- 
third N vad as the optic nerve. Just below the excavation are 
N of two blood-yessels.— Fick. 
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the disk, and bending sharply over the edge disappear be- 
hind the border, appearing again at the bottom. Surround- 
ing the papilla is a yellowish ring, the result of choroidal 
atrophy. At times it is difficult to distinguish between an 
atrophic and glaucomatous cupping, especially if the latter 
is shallow, or glaucomatous and physiological if the latter 
co-exists with primary optic nerve atrophy. 

As a rule, in physiological cupping the excavation has not 
the abrupt margins and is not partial, and the normal tint of 
the disk is present. In atrophic cupping it is complete, shal- 
low, and with an abnormally white disk. In glaucoma, be- 
sides the appearances already stated, there may be a green- 
ish tint. 

8. Pulsation of the Blood- Vessels.—There may be venous 
pulsation at the margin of the disk, but this is not pathogno- 
monic, as this condition is often seen in normal eyes. Arte- 
rial pulsation is of more diagnostic importance, as it is rarely 
seen in healthy eyes. It is usually perceptible near the disk, 
and often can be produced by slight pressure on the eyeball. 
Small aneurisms of the arteries, and a varices ondition of 
the veins, are sometimes seen. (74) 

9. Pain.—This varies considerably. Kute attacks there 


is severe neuralgic pain along the minal nerve, and in . 


the congestive type extreme sion, nausea and vomit- 
ing are often present, À 

In the subacute type, the sA is confined to the same re- 
gion, but the pain is lens ggvere. In the chronic form there 
may be simply a sensa of discomfort, fullness, or, as the 
patient says, a hea - Neuralgic pains are transient and 
infrequent. 

Xe hear & orneaKdpesthesia.—This will be found during acute 
attacks, or Myer the disease has progressed to the degenera- 
tive sta The anesthetic condition varies from very slight 
to negy ‘as complete as cocaine anesthesia. The lack of 
sen lity may be circumscribed or cover the entire cornea, 

undoubtedly is the result of edema of the corneal tissues. 
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11. Changes in Visual Acuity.—Central visual acuity may 
be good for some time in the chronic type. In subacute 
glaucoma there is a rapid failure of vision, which improves 
as the attack subsides. In the acute form the loss of vision 
is sudden, often only perception of light remaining in a few 
hours after the commencement of the attack. A malignant 
type may quickly produce total blindness, 

12. Changes of Refraction and Accommodation. — The 
changes produced in the curvature of the cornea through 
intra-ocular pressure, and the change in the position of the 
lens, will change the refractive condition, and in chronic 
glaucoma astigmatism will often change from the rule to 
against the rule. The pressure exerted upon the ciliary 
nerves will diminish the accommodative power, and the pa- 
tient will wish to change reading glasses frequently, and 
select those entirely too strong for the refractive condition. 

13. Contraction of the Field of Vision.—Peripheral vision 
is always diminished, and in all cases a carefully drawn chart 
should be preserved. The changes are: (a) Partial or com- 


plete absence of the nasal field. This is the icgl condi- 
tion; (6) contraction of entire field; (c) con ion, leaving 
an oval field; (d) a sectional defect, gene in the upper 
portion; (¢) entire field destroyed, e asmall area on 


the temporal side. The color feldir rule, contract pro- 
portionally with that of form. ‘Ph XLontraction continues, 
if the disease is unchecked, unt#XWindness results. 

14. Iridescent Vision. —In-jooking at an artificial light, it 
is often surrounded by a g” of more or less distinct pris- 
matic colors, the red gn the outside. ‘This condition 
is probably the resuley changes in the corneal epithelium 
through increase ssure. 

Subjective light perceptions are sometimes noted by per- 
sons totally Wfd from glaucoma. One patient under obser- 
vation, ras totally blind, said that at times the furniture 
in the D m could apparently be distinctly seen. 
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ACUTE PRIMARY GLAUCOMA (Congestive or Inflammatory 
Glaucoma ).—Unfortunately, this disease is often mistaken 
for conjunctivitis, iritis, a neuralgic condition, or erysipelas, 
and loss of vision results from the error. The acute attack 
may or may not be preceded by premonitory symptoms. 
When such symptoms do occur there will be a disposition to 
change reading glasses frequently, and there will be tempo- 
rary dimness of vision which may be very marked, lasting 
for a number of minutes at a time, as well as the colored cir- 
cles around an artificial light. ‘There may be pain around 
the orbit, the pupil slightly dilated and a faint turbidity of 
the cornea and aqueous, The ophthalmoscope reveals noth- 
ing characteristic at this time. 

These symptoms may disappear and the eye resume nearly 
its normal condition, but repeated relapses finally bring on 
a true glaucoma. 

The time usually selected for an acute attack is the latter 
part of the night. Sudden severe pain in the eye, which 
extends to the forehead and temple of the same side, or it 


may include the entire side of the face a ead. There 
may be extreme general depression, with xl face and cold 
extremities, or the face may be flus and considerable 


fever. Nausea and vomiting oG pervene. Vision is 
very much reduced. The yI come swollen and the 
conjunctiva injected and cheko) , cornea dull and anes- 
thetic, pupil motionless and p&rtially dilated, aqueous clouded 
and discoloration of the iriSs 

If the attack is veryaétre, there may be perceptible pro- 
trusion of the exe Lachrymation is excessive, and 
although the see be nearly blind, light seems to increase 
the suffering @f fie patient. The anterior chamber is shal- 
low, and oo EE rapidly increases. During an attack an 
ophthal Opic examination can seldom be made on account 
of thediSZy condition of the cornea. If the case is neglected 
SO S the symptoms gradually subside, but the mobility 


gt e iris is lessened, vision more or less impaired, and a 
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f slight increase of tension remains. Usually both eyes are 
| affected, possibly within a few hours of each other, but 
4 months may elapse before the second eye is attacked. If 
measures for relief are not taken, or prove futile, a glaucom- 


| atous state results, the pupil is dilated and immobile, iris 
| discolored, lens shows the greenish reflex, anterior chamber 
F shallow, cornea hazy, and if a view can be obtained, vitreous 
opacities can be seen, and sometimes hemorrhage into the 
retina and choroid are visible. 
| The stage of absolute glaucoma soon follows, vision be- 
Be ing destroyed, cataract developing and a pushing forward of 
| the lens, atrophy of the iris, obliteration of the anterior 
chamber, discolored sclera, cornea clouded or even ulcerated, 
and the episcleral vessels markedly injected. Eventually all 
the structures of the eyeball become disorganized, the sclera 
becoming thinned and bulging, producing staphyloma, or 
may even rupture. If the latter occurs, there is severe 
hemorrhage with final collaspe of the eyeball. However if 
the ciliary body becomes disorganized before the thi\ning of 
the sclera occurs, there will be diminished si and 
shrinking of the ball. A shrunken eyeball n ot be free 
from attacks of pain. Acute glaucoma m some cases 
| assume a chronic type. xO 


GLAUCOMA FULMINANS is a aie. to designate a type 
< of acute glaucoma which fortunat seldom seen. Initial 
symptoms are lacking and the ‘Ox fully develops in a few 
hours, vision being permap@fytly destroyed and absolute 
| glaucoma results without gfaperiods of relief. 
| SUB-ACUTE a ayo is an intermit- 
| tent type, At fir e may be only temporary symptoms 
L as in the acute f S the attacks become more severe and 
| frequent, the esti of quiescence less complete until a true 
congestive $ coma exists. Tension is permanently in- 
TN eld of vision contracts, and cupping of the optic 
| disk cęmħùħences. As the disease continues, there are returns 
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of the pain and ciliary congestion until complete blindness 
results, but this is not as rapid as in the acute form. 


ce 


Fic. 60.—Angle of Anterior Chamber in the normal eye. 


LEE 
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Fic. 61.—Angle of Anterior Cham Qh Glaucoma, closed by 
ery of the cornea. 


adhesion of iris-base to the i 

CHRONIC PRIMARY GLA Oe form of glaucoma 
is insidious in its course, tpbttacks of pain, ciliary injection, 
etc., being absent. T» condition may last for years, and 
total blindness of oyge be established before the patient is 
aware of any ser roubie. Both eyes are seldom affected 
at the same tim€)* The patient complains mostly of failing 
vision. T EA seldom comes on under the age of fifty. 
In some hgys there will be temporary dimness of vision, as 
well as @jldred circles around an artificial light, but this is 


+ 
n AN rule. 
e external appearance of the eye in glaucoma may show 
ut slight changes, the ciliary vessels may be a little enlarged 
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and the anterior chamber shallow, although this may be no 
more than is often seen in healthy eyes of the same age. The 
pupil may or may not be enlarged and sluggish. Even in 
an eye blind from this disease, the pupil may not be dilated 
and may be consensually active. The lens may present the 
appearance of a mature cataract and yet the fundus be clearly 
defined by an ophthalmoscopic examination. ‘This error in 
diagnosis has led to operative measures in some instances. 
The tension is increased ; in the earlier stages it is slight, 
but later the increased tension will be very marked. The 
optic disk presents the characteristic cupping with displace- 
ment of the vessels to the nasal side. The accommodative 
power is much reduced, acuteness of vision impaired, visual 
field probably typically contracted, and the refractive condi- 
tion hyperopic, as a rule. In some cases it is difficult to 
differentiate between glaucoma and simple optic atrophy. In 
atrophy the cup is shallower, color vision much more re- 
duced, and the blind area in relation to the optic disk less 
regularly distributed. The colored circles of ee enn valu- 
able in diagnosing glaucoma when possible to such a 


@ 


history. i 
ABSOLUTĘ GLAUCOMA.—As. already ge this is the 


stage of total blindness, and the term is RN; ys applied when 
this condition is reached, no guna t the original form 
of the disease. 


SECONDARY GLAucoMA.—TI@9& the result of some pre- 
existing disease and is alway a serious complication. It 
may assume either an act chronic form. It sometimes 
follows iritis or cyclitinN$Serforating corneal ulcers with an- 
terior synechia or geom ; swelling of the lens, the re- 
sult of injury, op@«afive or accidental ; severe hemorrhage 
following retin@detachment ; dislocation of the lens, and 
intra-ocular Qdrs. 

The $ sis of secondary glaucoma is usually not diff- 
cult, ue s the exciting cause is in the deeper structures of 
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HEMORRHAGIC GLAUCOMA.—This disease resembles in 
some respects the primary forms, and frequently cannot be 
distinguished from them. It may be acute, subacute or 
chronic. Retinal hemorrhages occur as the result of degen- 
eration of the walls of the retinal vessels, or through any 
condition which may cause extravasation of blood. ‘There 
is increased tension, and the character of the symptoms will 
not vary materially from those already described, depending 
upon the type assumed. ‘The ophthalmoscopic examination 
will reveal the retinal hemorrhages as well as the usual 
glaucomatous appearance, unless hemorrhage into the vitre- 
ous occurs, when a view of the fundus will be impossible. 
In this condition the eyeball is generally much injected. It 
is not always possible to decide whether the hemorrhages 
are simply associated with the glaucoma or are primary. 


COMPLICATED GLAUCOMA.—A division sometimes made 
of secondary glaucoma, where there is cataract, or a high 
degree of myopia with glaucoma. In the cataractous condi- 
tion it does not refer to those cases where total Blindness and 
cataract are the results of degenerative debe sina glau- 


comatous eye. 
In the myopic form, not only the eG thangs occur, but 


also some choroidal patches will b NA ,and this may be the 
exciting factor of the glaucor 

Causes.—Primary glaucoga%eg seldom seen under the age 
of forty. Small eyes, witl x excessively large lens, seem 
to be more often affecte¢#%han when the proportions are nor- 
mal. Where there is payne to glaucoma, it usually 
depends upon str al conditions which interfere with the 
normal relati LY the eyes. Disturbances of the circula- 
tion in such Qgs may produce congestion of the uveal tract, 
and may*k6n exciting cause. This congestion may be pro- 
duced bO posure to cold and damp, severe mental depres- 
STON austion, constipation, diseases of the circulatory or 
rA tory systems, gout, syphilis; in fact, anything that 
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disturbs the circulation and produces congestion of the ven- 
ous system. Injuries of the eye or head, or slight injuries 
of the cornea may be exciting causes. 

The instillation of mydriatics may excite glaucoma in an 
eye so predisposed or where the incipient stages are present. 
The administration of belladonna or atropine, until the phy- 
siological effects of the drug are obtained, may produce an 
effect similar to the instillation of a mydriatic. Women are 
more susceptible to the disease than men. Heredity is un- 
doubtedly a factor. Ametropia has also been assigned as a 
cause, especially hyperopia. 


CAUSES oF SECONDARY GLAUCOMA.—Exclusion of the 
pupil through an iritis, preventing the circulation of the 
aqueous between the posterior and anterior chambers, will 
push the iris forward, obstructing the filtration angle, and 
will excite an attack of glaucoma. In such cases detach- 
ment of the retina usually occurs. The ciliary processes 
finally atrophy and shrinking of the ball results. Total pos- 
terior synechia may also cause glaucoma. 


SEROUS Cycritis.—In these cases the se Abn of the 
ciliary body, which enters the anterior cl er, is abnor- 
mally albuminous, and does not easily AS) e from the eye. 
The excess of fluid in the anterio amher pushes the 
iris and lens backwards, punctate (eX N are seen on the 
posterior surface of the cornea, Sd the filtration angle be- 
comes clogged. Tension may increased and the usual 
symptoms of glaucoma f , excepting that the anterior 
chamber is deeper tha al. In very severe cyclitis the 
tension is TON han normal, as secretion is dimin- 
ished or suppress¢@@. MIn these cases there will be shrinking 
of the vitreous, leẹẹéneration of the lens, and the aqueous 


d. 
ERFORATION WITH ANTERIOR SYNECHIA.— 


The PR presented are not unlike those existing in 
exclusion of the pup. 
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CATARACT OPERATIONS.—That secondary glaucoma may 
follow cataract operations must be remembered. The con- 
dition may occur any time after the operation, even years 
after good results have been obtained. No method of ope- 
rating appears to be free from this result. In some manner 
| the filtration angle becomes occluded and glaucoma results. 
Traumatism of the lens, either operative or accidental, may æ 
result in glaucoma. 

DISLOCATION OF THE LENS.—In eyes in which the lens 
is dislocated into the anterior chamber, glaucoma may occur. 
| Where there is lateral dislocation of the lens, the result of a 
blow, glaucoma is especially liable to occur, as the structures 
| of the ball necessarily are injured in these cases. 

Prognosis. —Unfavorable, as under any form of treatment a 
the eye may be lost. 

Treatment.—Early measures for relieving the increased | 
tension must be employed if vision is to be retained. When 
il the absolute stage is reached the only thing is to give relief 
| from the pain, and this is best done by an enuqleation. Ope- 

ll rative measures are the most certain for p Aor ing the use- 


ey 


Y: 


I fulness of the eye. It is true that some Fs can be treated 

‘i successfully without resorting to an ation, but they are 1 
l exceptions. 

| 


Local Treatment. —Eserine ren rapidly reduce ten- 
| sion. ‘The action of esering i ese cases is contrary to its 
| influence on a healthy eye Kn glaucoma the drug by con- 
tracting the sphincter Q. iris, thins the membrane and 
draws upon the peri 1 portion, the tendency being to 
relieve obstructi e filtration angle. The drug is use- 
| ful in all case N irimary glaucoma when contraction of 
i the pupil aiD obtained. In chronic congestive glaucoma 
I y it may hagy palliative action by decreasing tension, but q 
it is usffajfy only temporary. In secondary glaucoma, the 
resui QY hemorrhage or lateral displacement of the lens, 
| ie at times afford relief. If paralysis of the iris spincter 
| Ni occured, eserine will fail to have any action and the 


| ~O 
I Ny k 
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drug then should not be used, as all drugs possess a double 
action, and if the results are not beneficial it is very certain 
harm will follow their use. Eserine increases the hyperemia 
and also the pain in many cases where pupillary contraction 
does not follow its instillation. The strength should not be 
more than gr, j to fl.5j of distilled water and in many cases 
a solution % or ¥Y this strength will be better. The 
solution should be used only frequently enough to keep the 
pupil contracted. At first the solution will be colorless, but 
it soon becomes pink, and after some little time a dark red; 
this does not however seem to impair the activity of the drug. 

Atropine.—This drug should never be used in glaucoma 
unless it is in the secondary form where the increased ten- 
sion is the result of serous exudation into the aqueous cham- 
ber. In these cases the anterior chamber is deeper than 
normal and the action of the atropine may restore normal 
tension by relieving the inflammation. It is often a very 
difficult matter to decide whether a myotic or mydriatic is 
required, and in some cases a weak solution onlyyshould be 
used, keeping the patient under observatione or two 
hours, by which time one can be fairly c n which to 


employ. 

Cocaine.—The action of this drug į Y ating the pupil is 
similar to atropine, and it has been mm to produce glau- 
coma, In some cases howeve ugh its contracting 


action on the ciliary vessels, i Sway prove useful when com- 
bined with eserine, but it muS# be in such proportion as 
will allow the eserine to its full effect on the pupil. 
The amount of cocajn d with the eserine should be 
about gr. v to gr. j NA myotic. Caution in the use of 
this drug is ney on account of its action on the corneal 
epithelium. 
Sulphate Z 


Torphine.—Sulphate of morphine given in 
every two or three hours will sometimes relieve 


din secretion, contract the pupil and lessen the blood 
g3 jure. 


small ANS 
an ANS nd lessen pain. The action of the drug is to 
n 
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Jaborandi, on account of its action on the circulation, is 
valuable in many of these cases. It also, through its action 
of promoting absorption of morbid exudates and the con- 
tractile power on the pupil, is of undoubted value in these 
cases. In several instances administration of the drug has 
been followed by rapid restoration of the functions of the 
body, which apparently were the exciting factors in glau- 
comatous attacks; in one case especially, in which there 
was disturbance of the menstrual function, the drug acted 
promptly, affording complete relief. 

Salicylate of sodium has been recommended and will be 
found beneficial in some cases where rheumatic conditions 
are present. 

Heat and Cold.—Hot or cold applications will sometimes 
control the pain, but either application must be governed by 
the relief afforded the patient, as no arbitrary rule can be 
given. 

Rest will often have a beneficial effect in these cases. 

In cases suffering from obstinate constipation, the bowels 
should be freely evacuated and kept in goo ion. 

Massage of the eyeball has been O and in 
some cases appears to have a beneficial i 

It must be remembered in all ges eet the treat- 

s a rule, even when 


ment given above is palliative, an Ora 7 
the eye apparently recovers, the strong probability of 


a recurrence, and the above 1 ures gradually become less 
effective. These measures.grMtseful in alleviating the more 
severe symptoms, thus g the eye in the most favorable 


condition for opera 

Operative Measyrxs®—The time selected for an operation 
will depend updn e severity of the attack. In acute glau- 
coma, when, æder the treatment already described, there is 
no marke provement within a few hours, an iridectomy 
shoul performed. This, when promptly done, will usu- 
ar OO vision nearly to its normal ; the longer the delay 


NGF tment. 


A the less the chances are for comparative restora- 


A 
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tion of vision. If there is perception of light, or if light 
perception has been lost but for a few days, the operation 
should still be performed, as some vision may return, and it 
is also the surest measure for relief from the pain. 

In subacute glaucoma, an early iridectomy promises the 
best results. 

In chronic glaucoma there is not much hope of improving 
the vision, but an iridectomy may save what remains, al- 
though sometimes the opposite effect is produced and aggra- 
vation of the disease results. However, as it is the only 
measure that will save the eye trom total blindness, it is jus- 
tifiable to operate, having first, of course, explained to pa- 
tient and friends the serious character of the disease and the 
chances for and against favorable results. The chances are 
better during the early stages than the later. 

Iridectomy in these cases is for the purpose of restoring as 
nearly the normal circulation within the interior of the globe 
as possible, thus ‘diminishing the peas of recurrence of 


the disease with its certain consequences. whi reason, 
the incision opening the anterior Seo AW be well 
back of the apparent corneal margin, as We I-12 of an 
inch (2 mm.) as possible, and the ee should be exten- 


sive enough to allow of the mance naO Gentes iris tis- 
sue to make an iridectomy of at le “5 of the iris, the cut- 
ting being at the periphery of vis. The first cut with 
the scissors should sever shop pal of the iris, then drawing 
it to the opposite side compl&é€ly sever the balance with an- 
other cut of the sciss this manner the iris is excised 
close to the ciliary | Oran there is less danger of some 
of the iris becomi \ Are in the wound. 

Caution mug be*éxercised in making the incision, on ac- 
count of theshalowness of the anterior chamber, and also 
that the 4 cals is not allowed to escape too rapidly, asa 


sudden (Minution of tension may be followed by intra-ocu- 
lar WH image. In severe cases,a scleral puncture is advo- 


“LY 
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by some, just before the iridectomy. Priestley Smith 


240 GLAUCOMA, 


advocates scleral puncture as an adjunct in either iridectomy 
or sclerotomy. This is also employed in those cases in which 
the tension is not sufficiently relieved after an iridectomy. 
It is important that none of the excised iris remains in the 
angle of the incision. 

Following the excision of the iris, there may be consider- 
able hemorrhage into the anterior chamber. It is better to 
allow this blood to be removed by absorption than endanger 
the lens by excessive efforts for its removal. Absorption 
usually is slow in these cases. The anterior chamber may 
not be restored within a week, and temporary slight increase 
of tension sometimes occurs a day or two after the operation. 
The preponderance of opinion is in favor of bandaging the 
eyes after operation, the diseased eye being kept bandaged 
until healing has taken place and the anterior chamber re- 
formed. A bulging scar is sometimes formed during the 
healing process, most frequently when the angles of incision 
contain iris tissue. In those cases where a sudden marked 
increase of tension follows shortly after the oparation and 
intense pain is present, intra-ocular hemorrhag&Js to be sus- 
pected. Q 

In acute glaucoma the results of anGperation are more 
favorable than in the other forms, buk@n in these cases it 
does not always check the diseas 

Malignant glaucoma sometimesS/#ollows a perfect opera- 
tion in chronic progressive g oma. Schweigger advises 
in chronic glaucoma, where both eyes are affected, that the 
worst eye be treated pom if no complications arise, the 
fellow eye will usu ss ond favorably to the operation. 

Posterior sclergt and sclerotomy,as well as paracentesis 
of the cornea, keg er operations sometimes advised for re- 
lieving the ieGyjon, but an iridectomy has received the most 
favor exc g in rare conditions. The manner in which 
iridec effects a cure in glaucoma is not positively known, 
but SS manner there is restoration of circulation, prob- 


oe the filtration angle. 
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In secondary glaucoma due to exclusion of the pupil, an 
early small iridectomy will generally prove curative. In 
serous cyclitis, the anterior chamber deepened, lens and iris 
pushed backwards, paracentesis of the cornea, repeated if 
required, will in conjunction with treatment for cyclitis 
often effect a cure. In dislocation of the lens into the an- 
terior chamber, with glaucomatous symptoms following, re- 
moval of the lens will often be curative. 

Enucleation of the eye usually is the only treatment where 
the glaucoma is dependent upon intra-ocular tumors, and 
also in lateral dislocation of the lens, the result of a blow. 
The treatment of these cases after an operation does not vary 
from that followed in all major operations upon the eye. 
Bandaging, absolute quiet and attention to systemic meas- 
ures being as necessary as after cataract operations. 


CHAPTER XI: 


DISEASES OF THE CRYSTALLINE LENS. 


The crystalline lens is developed from the ectodermic em- 
bryonic layer, and may be called a specialized epithelial 
structure. The surrounding capsule appears to be developed 
from the mesoderm. The capsule is a comparatively strong, 
elastic membrane, but is rather brittle, tearing easily. when 
cut or scratched with a sharp instrument. The lines of frac- 
ture are irreguiar. 

The lens is less firm than the capsule, and is sufficiently 
elastic to be acted upon by the muscles of a¢ modation, 
thus giving the range of vision. In early lif consistency 
of the lens is practically the same in portions, but in 
later years the central or nuclear porRgO comes more or less 
firm, while the surrounding aN Still retains consider- 
able elasticity. This surrounditg po tion is called the cor- 
tical substance. The changin consistency commences 
in childhood, but is not m&ded until later in life. On 
account of this change i density of the lens there is more 
light reflected fromt clear portion, and the pupil loses 
its intense black We) The refractive condition of the lens 


also changes. 
Two wee ithelium compose the structure of the lens. 
h ° . . . 
These lay nsist of long ribbon-like fibers passing from 


before, yards, which on account of their arrangement 

giv RA pearance, sometimes discernible with the ophthal- 

nae: called the ‘‘lens-stars.’’ In the earlier stages 
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of development the lens is nearly spherical, the shape chang- 
ing until near puberty when it usually has assumed its nor- 


mal form. 
~ The nutrition of the lens 


after the foetal stage, is con- 
ducted through the inter-cell_ 
ular spaces, the nutrition evi- 
dently being supplied by the 
ciliary body. 


The epithelial cells, 


e, by a process of gradual elongation, grow out into the lens fibers, f, 


CONGENITAL ANOMALIES. 
—Aphakia, an Absence of the 
Lens.—In the majority of 
cases there is displacement of 
the lens, but absence of this 
body has been reported in 
microphthalmic eyes. 

A. Small Lens.—An_ ab- 
normally small lens some- 


l, Lens capsule. 


a 

p K times occurs, but is observed 
SUS only by an op noscopic 
a 5 examination the pupil 
pan has been go ilated with a 
Dar mydriati A dark ring, 
8 3 promi y outlined against 
E 2 th agus reflex, marks the 
| Be e of the lens. The iris 
Sg usually tremulous and the 
£ 


normal. 

Lenticonus.—An mal curvature of either surface of 
the lens, or anfcl@tr anomaly. Conicity of the lens sur- 
faceis rare. ,’Fhe posterior surface is more often affected 


© anterior chamber deeper than 
eg 


than the a r. Anterior lenticonus can be readily seen 
by obliga imination. The posterior form is determined 
by th thalmoscope,as in the center of the field there is a 


By outlined disk having the appearance of an oil globule. 
ties in the lens may also be present. 


O 
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Coloboma of the Lens.—This is also a rare condition. It 
usually is found in the lower margin of the lens. The defect 
may be very slight, or one-fourth of the lens may be lacking. 
One or both eyes may be affected, and coloboma of the iris, 
choroid or ciliary body is often also present. There is also 
often a defect in the suspensory ligament. Congenital dis- 
placement, smallness or partial opacity of the lens may be 
associated with the coloboma. ‘These eyes usually show a 
myopic condition. The cause of this defect is probably due 
to defective development of the suspensory ligament. 

Ectopia Lentis (Dislocation of the Lens).—This is usually 
in both eyes, although it may occur in only one. It is not 
often seen. According to Knapp, 1 in 5000, ‘The disloca- 
tion may be in nearly any direction excepting downward. 
Usually it is upward. In microphthalmic eyes it is some- 
times backward through vitreous defects. 

Symmetrical displacement is the rule, but is not invariable. 
Monocular diplopia sometimes occurs. In ectopia the iris 
is tremulous, and the anterior chamber irregularly deepened. 
Oblique illumination will show the curved edg the lens, 
the lens showing gray. Ophthalmoscopic ehi tion will 
show the edge of the lens as a dark cu & line. ‘These 
lenses are usually abnormal in size ape. Defective 
development of the suspensory liga , as in coloboma, 
is the probable cause of this coffffign. Heredity appears 
to be a factor. Increased téns may occur in these 
cases if the lens falls forward O) 

CATARACT.—Properly ee condition of the lens. 
If an opacity of "O apsule exists it is called capsular 
cataract, and when lens and capsule are affected, the 
term capsulo-lefftiNdar is employed. A cataract may be 
primary, secgndefy or symptomatic. Primary when the 
morbid cop On commences in the lens, secondary when 
resultir morbid processes in other tissues of the eye, 


BN ic when the result of an injury or general disease. 
UN may be partial, and remain in this condition, or 
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progressive, when eventually the entire lens becomes opaque, 
and the term complete is used. The color may be white, 
black or amber. Clinically, cataract has been divided under 
different headings according to the character of the opacity 
and its consistency. 

I. SENILE.—-This form is hard (the nucleus being large), 
and developes usually after the age of forty-five. The 
rapidity of the development varies. In some cases the cata- 
ract will become mature or ripe in a few months, while in 
others it may remain stationary for years, The hardened 
nucleus may be recognized by its brownish or yellowish tint. 
When the nucleus is small and the cortex of a uniformly 
white color, the opaque lens is comparatively soft. A large 
nucleus with a marked gray, yellow or brown color, distin- 
guishes a true and hard cataract. - 


Fic. 63.—Nuclear Cataract. 1. Section of L Nose opacity 
central. 2, Ophthalmoscopic appearance. earance by ob- 
lique illumination. The pupil dilated by driatic.— Modified 
from Nettleship. 

When the nuclear sclerosis E the cortical portion, 
giving a brownish color to thé&en re lens, the pupil may be 
black, and what is called bk cataract results. In some 
cases crystals of choleste@ye are found, and can be dis- 
tinguished by their þ , glistening appearance. ‘They 
may occur in either] uvenile or senile types. As a rule 
senile cataract CP both eyes, one often being more 
advaiced than other. 

CONGEN we OR JUVENILE CATARACT.—This type may 
be parti r complete, but is comparatively infrequent. 
The NS in the complete form, is soft and presents a dense 
a white or with a bluish tint. The eye is often nor- 
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mal in other respects. Morbid changesin the retina, cho- 
roid, or optic nerve however, may be present, as well as de- 
fective development, as coloboma, hydrophthalmos or 
microphthalmos. Heredity appears to be a factor in these 
cases when the cataract developes during the early years of 
life, but in the congenital type it does not seem to have much 
influence. It isat times very difficult to determine whether 
the opacity is prenatal or not,as a careful examination of the 
eyes of the newly born is seldom made. 


2. Axial, CaTARACT.—An opacity of the lens in the 
antero-posterior axis extending part or all the way through. 
It may be an irregular spindle shape, and is sometimes 
associated with opacities in other portions of the lens. 
When the balance of the lens is clear however, there may be 
a fair amount of vision, but there is nearly always a lack 
ofelasticity of the lens,and the accommodative range is dimin- 
ished. This form is congenital, evidently forming in the 
early development of the lens. 

Hither anterior, polar, posterior polar, zonular, pr central 
cataract have been found with the congenital A form 
resembling the congenital type may develop or birth, and 
is nearly always associated with central c agi ar cataract. 


POLAR CATARACT (Anterior Caps o Cata- 
ract).—This form may be RD r Gaa In the 
former, it generally occurs in i yes, while in the latter 
but one may be affected. Th gh a small white opacity, or 
a pyramidal-shaped mass sogpetimes drawn to a point, at the 
anterior pole of the lens, the congenital type, it is prob- 
ably due either to ad of the pupillary membrane and 
capsule or to feta ifMnmation, lymph being deposited on 
the capsule. A acquired form it results from a central 
corneal perfo: Gon through which the aqueous escapes, and 

Nied forward against the posterior corneal sur- 
ph being deposited in the perforation and on the 
e escape of aqueous is checked, and the anterior 
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chamber filling, the lens recedes, carrying a deposit of lymph 
with it. In this form there will also be a corneal macula. 
This condition not infrequently follows gonorrheal conjunc- 


tivitis. 


Fic. 64.—Polar or Pyramidal Cataract. Section of the lens, and 
as seen on direct inspection.—Wodified from Nettleship. 

If the cataract is small, provided the balance of the lens is 
clear, the vision may not be much affected, but in bright 
light there will be lessened acuity of vision on account of 
the pupillary contraction. 

POSTERIOR PoLAR CATARACT.—This opacity may be con- 
genital, and when it is, it results from the remains of a hya- 
loid artery. It can be detected with the ophthalmoscope. 


l 


Fic. 65.—Posterior Polar Cataract. Na of lens showing 


position of opacity. 2. Ppa appearance. 3. Appear- 
ance by oblique illumination. upff dilated by a mydriatic.— 


—Modified from Nettleship. O 

A stellate form of cat R4 occurs at the posterior pole, but 
is in the lens substan Ois form may result from retinal, 
choroidal or AE This condition often remains 
stationary, butø OY be progressive, finally becoming com- 
plete. 

ZONULAS On canact (Lamellar Cataract).—This is the 
most fr nt congenital form, but it may develop after 
AS rule, both eyes are affected. Generally station- 
RN ùt sometimes is progressive. The nuclear portion may 
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be clear or partially cloudy. This is surrounded by a zone 
of opaque lens substance, which is enveloped by an appa- 
rently normal layer of cortical material. There may be two 


f 2 3 


Frc. 66.—-Zonular Cataract. 1, 2,3, same as 65. 4. Undilated 


pupil showing a slight gray, as the opaque layers are deep-seated. 
—Modified from Nettleship. 


or three opaque zones alternating with the clear ones. When 
the haziness is slight, a superficial examination may fail to 
discover the defect, and the complaint of dimness of vision 
will first direct attention to the true conditio ny 

Oblique illumination will often reveal the cong 


he lens, 
n. 


F1G. 67.—Sections Oe, showing varieties of zonular cataract. 


Ophthalmosgopft examination under a mydriatic will show 
the central aas dark, with the surrounding reddish por- 
tion reprgserting the clear periphery of the lens. In the 
multipQy 


ype there will be concentric rings varying in in- 
tensity: 
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The refractive condition of the eye may be either myopic 
or hyperopic, but the patient will hold close work in a man- 
ner similar to marked myopes. 

In the congenital form there is probably some defect in the. 
development of the lens ; in the cases developing during in- 
fancy, faulty nutrition is probably a factor. The condition 
is oftenest found among poorly developed, rachitic and feeble 
children. According to Horner, it is coincident with the 
development of rachitic teeth. Frequently it will be found 
that these patients were subject to convulsions during in- 
fancy. Lawford describes this cataract as a narrow zone of 
degenerated fibers between the nuclear and cortical portions. 
The disturbance of vision depends upon the density of the 
opacity. 

PUNCTATE AND STELLAR CATARACT.—A rare form of 
partial congenital cataract, in which the opacities consist of 
small dots, situated either at the center or throughout the 
lens substance. The arrangement of the dots is frequently 
that of the lens sectors, thus presenting a A appear- 


ance. ‘This form may remain stationary a time, but 


may be progressive. oe 


CENTRAL CATARACT (Nuclear Catarg&).—A congenital 
form sometimes seen. It is distingui! from zonular cata- 


ract by being more densely sees: ceuter ; the balance 
of the lens may or may not b . Oblique illumination 
or the ophthalmoscope will seein the character of the 
opacity. Probably due efective development during 
early pregnancy. Visua ity will depend upon the amount 


of the lens SAN fstagmus is frequently present in 
this as well as othe) rms of congenital partial cataract. 


TOTAL, in Rok (Complete Cataract).—This congeni- 
tal form ress from fetal malnutrition or disease, and as 
this ma hur at any time after the formation of the lens 
N e stage of development of the cataract at birth 
AS If incipient at birth, it may be rapidly progressive. 
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The color is white, or bluish-white, and the lens is soft. 
According to Becker, a total cataract at birth may be either 
soft or the cortical substance may have undergone liquefac- 
tion, leaving a dense central portion, which drops to the bot- 
tom of the capsule (Morgagnian cataract), or this central 
portion may be absorbed. 


CATARACT OF ADOLESCENCE.—This form varies in con“ 
sistency and frequently develops rapidly. The softer the 
lens the closer the color is to that of skimmed milk. The 
nuclear and cortical portions of the lens become cataractous, 
frequently being completely fluid. Infiltration of lime salts 
is not infrequent in this form, and may cause the entire lens 
to be solid. Shrinking of the soft cataract of adolescence 
usuaily occurs, when the sac will be small and the walls 
thickened. In this form of cataract, diabetes should be 
looked for, as there are no clinical features distinguishing 
diabetic from other types of adolescent cataract. 

TRAUMATIC CATARACT.—This form is the result of an in- 
jury to the eye; it may be by concussion without xupture of 
the capsule, but most frequently is found afte = Wey" 
wound, injuring the capsule and lens. Cat t seldom fol- 


lows contusion of the eye, unless damage le deeper struc- 
tures results, but when it does it is call ncussion cataract, 
In penetrating wounds, where psule is injured, the 


aqueous entering through the rapture, opacity and swelling 
of the lens results. If the lageyxtion is at all extensive the 
cortex swells, and some of escapes into the anterior cham- 
ber. Absorption of the oy matter may take place, espe- 
cially in young subj bé time required being about six 
weeks, but an iritis ritis, or secondary glaucoma may re- 
sult. When ae of the capsule is slight, the result- 


ing opacity G remain stationary, or in some cases disap- 
pear, but LOY also increase to a complete cataract. 
SEC VU ky CATARACT (After Cataract).—These terms 
are usto designate changes in the lens capsule remaining 
extraction. Sometimes the anterior capsule, instead of 
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retracting after an operation will close. In discissions the 
anterior capsule always remains, and may develop an opacity 
or become thickened and irregular, interfering with vision. 
In cases where the cortex is comparatively soft there may 
be enough lens matter remaining after extraction to prevent 
capsular contraction. ‘This lens substance may not all be 
absorbed, but will more or less fill the pupillary space, con- 
siderably lowering vision, or the retracted capsule may im- 
prison the lens matter, preventing absorption. There may 
be an opacity or thickened condition of the capsule prior to 
the operation. The term is also used to designate plastic 
exudation, lymph deposits,and occlusion of the pupil follow- 
ing an unsuccessful cataract operation. 


CAPSULAR CaTARACT.—This is applied to deposits or any 
thickening or proliferation of the epithelial cells of the cap- 
sule. They may be congenital or acquired. When acquired 
they may result from a corneal ulcer, or an inflammation in 
which extensive synechiz are formed between the iris and 
capsule. This form often extends over the entire capsule 
through the interference of nutrition. 

Detachment of the retina, irido-choroiditi we are often 
followed by this form of cataract enone degeneration. 
In hypermature cataract the capsule O specially liable to 
present degenerative changes. 


is where the lens and capsule 2xe both affected. ‘The ante- 
rior cortical portion of the _l®rfs is usually the part affected, 
the opacity being in this hion of the lens, and the capsule 
is also generally thi 4 

Symptoms.—Th ile type is usually taken as exempli- 
fying the line of sy Aptoms found in cataract : 

1. Visual ehanges.—Diminution of vision depends upon 
the exten location of the opacity. If central, the pa- 
tient c en see better in a moderate light ; if peripheral, 
a b N light will give the best vision. In the incipient 
stage ‘the refraction may be increased through swelling of 


CapsuLo-LENTICULAR Socata the name implies, 
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the lens. “Second sight,’’ as it is termed, in which the aged 
dispense with their reading glasses, is pretty good evidence 
of cataractous changes. Astigmatism may occur in these 
it cases, or it may change an astigmatism ‘‘with the rule’’ to 
one ‘‘against the rule.’’ 

2. Conjunctival Hyperemia. — Not always present, but 
when it is, it results from the strain necessary to see through 
the morbid lens. 

3. Pain, Photophobia.—Not marked. In some instances 
there will be a dull pain referred to the orbital region. Pro- 
tection of the eyes by tinted glasses will sometimes relieve 
both the pain and dread of light. 

4. Monocular Diplopia, Polyopia.—During the incipient 
stage either of these conditions may be present. 

5. Anterior Chamber.—This varies. It may be normal in 
depth ; if the lens is swollen, shallow ; or with a small lens 
| deeper than normal. 

6. /ris.—This usually is normal, but at times there is im- 
mobility. The appearance of the pupil varies according to 
the stage of the development as well as the cql the lens. 
Without illuminating the eye, the pupil wil k normal in 
i | the incipient stage, but with ot of the morbid 
|| process the color may vary from a white, yellow or 
| brown, and in the deeper colored, d ASAN lens, the pupil 
| may look black (black cataract) 

li Progressive cataracts are diyaded by Fuchs as follows: 

| 1. Incipient Soe with intervening clear 
spaces. The opacities ny are in the shape of sectors or 

spokes, the apex poj Oia 

2. Swelling Sta Ne 


As the opacity iricreases and more 
| fluid is absorbe lens swells, pushing the iris forward 
| and lessening-th€ depth of the anterior chamber. As long 
| as not reached the anterior capsule, a light 
Side of the eye will cause a shadow to be seen at 
ary margin on the side from which the light comes. 


held tọ 


| the ay 
| N ns is bluish-white, with a silky luster, and the stellate 
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markings are easily seen. During this stage the lens be- 
comes completely cataractous and gradually returns to its 
normal size through loss of water in its substance. 

3. Mature.—Normal anterior chamber,and no iris shadow. 
The bluish-white iridescent appearance has given place to a 
dull gray,or brownish‘color, and the markings of the stellate 
figure are not entirely obliterated. In this stage the lens is 
easily separated from the capsule, and it is the most favor- 
able time for extraction. 

4. Hypermature.—In this stage there is disintegration of 
the cortex, and a soft pultaceous, structureless mass re- 
mains, or absorption of the fluid continues, leaving an in- 
spissated, dry, cake- like mass, with a deepened anterior 
chamber. ‘The sector markings are not seen in either of 
these conditions. 

Diagnosis.-- The necessity of using the ophthalmoscope 
in these cases cannot be too strongly insisted upon, simple 
inspection of the pupil will often lead one to diagnose cata- 
ract when simply senile changes in the lens are present. 
With advanced years, the lens usually becom traw-col- 
ored, reflecting more light than in younger ns, and on 
account of this peculiar luster, cataract is diagnosed. 

The old catoptric test may be used YO ze has no oph- 
thalmoscope. This test will also detgryne black cataract or 
presence of the lens. The patien il should be dilated 
with cocaine or homatropine, *gen in a darkened room a 
lighted ca::dle should be mové@before the eye. If the eye 
is normal three images ar Qen, two erect and one inverted, 
the erect ones being fr Qe anterior surface of the cornea 
and lens, the invert om the posterior surface of the lens. 
The first image 7 ht, the second somewhat diffuse, and 
the inverted gne omparatively clear. When the inverted 
image is ab y O tne lens is opaque, and if the second erect 
image iş ng the capsule is involved. 

In A hthalmoscopic examination dilatation of the pupil 
vi> necessary in many cases. Location of the opacity 
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can then be determined with accuracy, showing whether the 
morbid process is nuclear or peripheral. The reflected light 
will be interrupted either by spots, lines or rings depending 
upon the stage of development and form of thecataract. If 
nuclear there will be haziness at the center of the lens. 
The lens sectors may be more dense than normal, or there 
may be the appearance of cracked glass. Wheu there is 
complete absence of reflex,an opaque lens is present. Dila- 
tation of the pupil is necessary to determine whether the 
entire lens is affected or not. 

Oblique illumination will show the opacities as whitish 
spots or lines. 


Ea 


Fic. 68.—Cortical Cataract. 1. Section of lens showing opaci- 
tics. 2. Ophthalmoscopic appearance. 3. Appearance by oblique 
illumination. A mydriatic has been used.—Nettleskip. 


The rapidity of development in progressit¢Motms varies. 
The cataract may become mature in a fe nths, or it may 
take years, usually from one to four. tical cataract as a 


Fic. 69.—Shadow INS seen from the front, being on the 
O Same side as the light. 


rule is slow in“wéturing. Some give fifteeu or twenty years 
as the timaDyuired. The mature stage as before described 
is dete ed by illuminating the pupil by means of a light 
ANS the side of the face. The deeper the semicircular 
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cast by the iris on the lens the less complete the 
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opacity. When no shadow is present the opacity iscomplete, 
but if there is a red glare transmitted, or shining sectors 
are seen, the cataract is not mature. In hypermature cata- 
ract there will be a shadow, but the lens surface is flat. 
Brailey classes the senile nuclear form as a degeneration, 
and the cortical as being in the nature of an inflammation. 
Equatorial opacities are those commencing at the edge of 


the lens in the cortex and give the striated appearance to 


the lens. These are contained in both the outer and pos- 
terior portions, and gradually approaching the center, the 
nucleus becomes selerosed and hazy. Opacity of the cortical 
portion increases until mature cataract results. Mixed 
cataract is the term often applied when the nucleus and cor- 
tex are bothimplicated. Schoen states that senile cataract 
always commences as equatorial, the nuclear opacity being 
secondary. Cataracts may commence as a diffuse cloudiness 
or as small points through the cortex, or opacities: may ap- 
pear by ophthalmoscopic examination as dark, flocculent 


spots. 

Morgagnian are those hypermature cases in Wn lique- 
faction of the cortex has taken place and the@Neleus in the 
shape of a flattened disk has become dis d. A tremu- 
lous condition of the iris is usually xO in hypermature 
cataract. S 
Diabetic cataracts may be sp Eos isly absorbed. 

Under the age of thirty-fiv apie are classed as soft, 
as the nucleus is small or lagkMig. 


CAUSES OF CATARAC (1) Age. Mature cataract is 
most frequent after ge of fifty, although sometimes 
found in adolescem€e) without any assignable cause. (2) 
Sex does not seetaAo be a factor, excepting possibly in the 
zonular type Gen females seem to be the most subject. 
(3) ree Diabetes mellitus occurs in about one per 

SÈS 


cent. Albumin has been found in about six per 
cent. \Wataract has been reported in cases of gout, syphilis, 
e sy, bronchocele, some skin diseases, rachitis and idio- 
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pathic fevers. (4) Occupation. Glass blowers have been 
credited with being especially liable to cataract, supposedly 
the result of both light and heat. Puddlers and workers in 
blast furnaces should also show the same tendency. (5) 
Heredity. This is undoubtedly a factor in many cases. 
(6) Toxic agents. Cataract has been noticed during ergo- 
tism epidemics (vaphanic cataract), especially in the convul- 
sive type. It is a question whether the ergot or the con- 
vulsions are the cause. (7) Traumatic. This form has 
been described, but those cataracts following a stroke of 
lightning are placed under this heading. They may be 
partial or complete and one or both eyes may be affected. 
In these cases there may be myosis, mydriasis, choroidal 
rupture, iritis, optic neuritis, optic atrophy, irido-cyclitis, or 
paralysis of accommodation. (8) Eye Diseases. Secon- 
dary cataract may follow many acute and chronic diseases ; 
corneal diseases, especially ulcerative ; glaucoma; detach- 
ment of the retina; iritis, irido-cyclitis, irido-choroiditis, 
and choroiditis. (9) Accommodative strain. ndoubtedly 
eye strain is a factor in many cases. spe astig- 
matism, by producing congestion of the Pj: ry body, may 
interfere with nutrition of the lens, ca t resulting. In 
many cases no cause can be assigned O 

Prognosis. —In incipient cat With the striz in the 
anterior portion of the lens, Sea. of vision will 
probably be slow. Spontang disappearance or absorption 
seldom occurs. Operatio cataract are not usually per- 
formed until they are Ra or nearly so, and the advisa- 
bility of an operati depend upon : 

1. The ILnteri ondition of the Eye.—As frequently 
occurs the eye(is pdt seen until the lens has become so opaque 
that an oppthalmoscopic examination is impossible, and 
other me determining the condition must be employed. 
A AS andle placed about 4 meters (12 or 13 feet) in 
frog he patient, the sound eye being covered, the flame 
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should be recognized. This indicates that no marked 
changes have occurred in the macular region. 

The ‘‘projection of light’ or “light field’ is taken by 
having the patient fix the eye in one position and moving a 
candle, or throwing the reflection from a light on the eye 
by means of the ophthalmoscopic mirror. The light should 
be thrown onto the pupil from all points, so as to describe an 


‘entire circle in order to determine the condition of the retina. 


If the patient indicates accurately the direction of the light, 
it shows the receptive portion of the eye is not markedly dis- 
eased and projection is called good. If the direction of light 
is not indicated accurately, oris not perceived, gross changes 
are probably present, such as choroiditis, glaucoma, optic 
atrophy, detachment of the retina, etc. 

A tremulous iris is a bad symptom, as usually the vitreous 
is fluid with this condition. Absence of light perception, or 
tremulous iris are unsuitable cases for operation. Good 
vision does not always follow a perfect operation, even with 
a careful projection test, as a small central more may be 
present. 

2. Refractive Condition.—This often canr or obtained, 
but when it can, the prognosis in high ngage unfavorable. 
Hyperopia, other things being equal,\\Wwall give the best 
results. 

3. Age and General Health. DS age isnota hin- 


drance to a successful operation diabetic and albuminuric 
patients,although a complicgtion, it does not contra-indicate 
extraction. Extreme dd@bjfty, dementia, dacryocystitis, 


naso-pharyngitis or N ic bronchitis are considered 


unfavorable S 5) 

4. Mobility of the Jris.—Immobility to light or a mydriatic, 
may indicate Ket of the optic nerve, or iritic changes. 

5. Condit vf the Eye and Appendages.—Trachoma, ble- 
pharitigg gx Chronic conjunctivitis, contra-indicates an operą- 
tion, NY ection is very liable to occur, 
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6. The Kind and State of the Cataract.—The size and 
position of the nucleus, condition of the cortex, primary or 
secondary cataract, and maturity, must be taken into con- ‘ 
sideration. 

In total congenital cataract, anomalous conditions must be 
considered as well as in the lamellar form. 

In traumatic cataracts the probable injury to other struc- p 
tures must be considered. | 

| 


TREATMENT.—This depends upon whether the cataract 
is mature or immature. There is no known drug or measure | 
that will produce absorption of cataract. In some few isolated 
cases absorption has taken place, especially in the traumatic | 
type, but the process of absorption is evidently independent 
of any remedy used, unless it is one that places the secretory } 
and excretory functions in better condition, thus improving 
general nutrition. The interdependence of the eye upon 
general health is too well known to need comment. In 
many instances the comfort of the patient can be improved, 
even if it does not retard the development of the opacity : 

(a) By carefully fitted and adjusted lenses fy rule is, 
if the opacity is central to have the lens of the first 
tint, this will tend to dilate the pupil what, and still v 
not obscure reading or work. neg should be carefully 
examined every three or four ae o correct any changes 
which may occur. Moderate ep the eyes is undoubtedly | 
an advantage in these cases, Df over fatigue must be avoided. g 


(b) Congestion in the ‘ y region may be relieved by 


giving two drop doses porandi three or four times a day. 
Habitual constipatie@,S¥ould be relieved by appropriate 
measures, small NA podophyllin being the most gener- 
ally useful. Çiy anthus and chelidonium in hepatic torpor 
will afford, retie Nux and hydrastis in wrongs of the b 


a WNNOften also relieve the asthenopic symptoms. 


KAO where the opacity is peripheral the use of a 
f sulphate of eserine (1-3000) may be grateful to 


solu 
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the patient by producing myosis and and increasing visual 
acuity. . 
) Artificial Ripening.—In some cases the progress is so slow 
that the patient desires hastening of the process. Different 
means have been advocated for hastening maturation. 
Corneal paracentesis with external massage as practiced by 
a Pooley and White seems to be the least objectionable. 
However it is questionable whether any procedure is advis- 
able. 
Immature Cataract Extraction.—At about the age of sixty 

» the normal accommodation is practically abolished and the 
| i operation may be successfuly performed, although some of 
| the cortex may remain, and swelling,cause an iritis. When 
possible it is better to wait until maturity. Knapp prefers 
extraction of an immature cataract to artificial ripening. 

Mature Cataract E-xtraction.—The operation depends up- 
on the patients age and the kind of cataract. After the 
age of forty, the cataract is usually hard and one of three 
methods is employed: (1) Simple extraction, œ the flap 
operation without an iridectomy; (2) thee Nifi or 
peripheral linear operation. (Von Graefe Cy 3) short or 
| three millimeter flap. (De Wecker). ° 
l Cataract occurring before the age om ty-five is soft and 
| -may be removed by (1) linear ex Qon, (2) discission or 
needle operation, or (3) suctiorg fore the age of twenty- 
f five a soft cataract may be ren Kd through a linear corneal 
incision, or if semi-fluid byg On. 
| Q 
| 
| 


Total cataract of vay’ 
i 


cataracts, are remov V 


operating in the lat ass being after dentition is complete. 
The partial coyggnital form (central or lamellar) may have 
either a discis or an iridectomy performed. If there is 


s well as complete congenital 
scission, as a rule, the time for 


= 

| enough im Yement after mydriasis has been obtained to 
justify aN idectomy, it should be performed, the artificial 
pupi W: made opposite the clearest portion of the lens. 
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If satisfactory vision does not result, needling or the removal 
of the entire lens may be done. In after cataract, discission 
is employed. 

Punctate, fusiform, or polar cataracts are seldom amenable i 
to operative measures. 

After the removal of monocular cataract, there will not be 
| increased acuity of vision on account of the unequal refrac- 
tion. The operation may be performed for the cosmetic 
effect, to prevent hypermaturity, or to improve the visual 
field of the affected eye. In cases having divergence, an 
advancement of the internal rectus may have to be performed a 
later. Glasses should not be adjusted after a successful ope- | 
ration until all redness in the ciliary region has subsided. It 
is a safe rule to wait ten or twelve weeks before fitting with 
glasses, as by this time the astigmatism, which soon after 
the operation is usually considerable, will subside as cicatri- 
zation becomes complete. The astigmatism is nearly always 
against the rule, This should always be corrected. 

An eye in which the lens has been removed is called an 
aphakic eye, or aphakia, and if the eye was.dmmetropic, a 
hyperopia of about 11.00 D. will be presen&\I? myopia was 
present the amount of hyperopia will b @hinished, and in l 
some cases the myopia may have bee RRE a degree that 4 
the absence of the lens will neutra oy error. Ordinarily, 

a + 10.00 D. sph., combined © suitable cylinder, will 

give correction for distant vi@orfand for close work about'a > 
+ 3.00 D. sph. must be add} to the distance lens. The 
vision after an operati@y varies. In many cases perfect 
acuity is obtained or , but, as a rule, a less amount will 
have to satisfy bof tient and operator. Some operators 
place a vision Se or 1-10 in the successful list. Divi- 
sion of the yeðíining lens capsule will often increase visual 
| acuity. <@ operations for cataract). 


DISLONXTION OF THE LENS (Luxatio Lentis).—Besides 
tha wenital condition, a so-called spontaneous dislocation 
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of the lens is sometimes seen, and may be due to some eye 
diseases where nutritive changes have occurred in the vitre- 
ous and suspensory ligament. ‘Traumatic dislocation is not 
infrequent. It may be partial or complete. If complete,the 
lens may be forced backward into the vitreous, forward into 
the anterior chamber, or escaping through a rupture in the 
globe, may be found under the conjunctiva, and rarely under 
Tenon’s capsule. 

Symptoms.— When partial, the curved edge of the lens 
will be seen as a dark ring by an ophthalmoscopic examina- 
tion. The iris is tremulous through lack of support and 
rupture of the suspensory ligament. Monocular diplopia 
and diminished or absent accommodation are present. If 
complete, the symptoms are similar to those found after a 
cataract operation, but if the result of a traumatism, hemor- 
rhage, or some other evidence of the injury will be present, 
if the case is seen soon after the accident has occurred. As 
a rule, the dislocated lens becomes cataractous.\ Iritis or 
glaucoma may also follow. cy 

Treatment.—In the partial form of traump dislocation, 
a few cases have been recorded in which @Nissues seemed 
to repair and the lens resumed approx ely its proper posi- 
tion. Even if this does not Sat can. sometimes be 
improved by the proper correct nses. If there is com- 
plete forward dislocation into anterior chamber, the lens 
may be extracted through ggorneal incision. If the disloca- 
tion is backwards into th Teous, and irritation follows, the 
lens should be remo NY ee operations). 

When the lengi ocated beneath the conjunctiva, or 
under Tenon’s host e, itcan be removed through a small 
conjtinctival, o made over the lens, cutting deeply 
enough to 1 the lens. The eye in all such cases should 
be ONE same as after a cataract operation. 


FONNGN BODIES IN THE LENS.—AsS a rule, these will 
eye a general opacity. In some instances, when the 


O 
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penetrating body is small and aseptic, the opacity may re- 
main circumscribed. Iron or steel particles may sometimes 
be removed by means of an electro-magnet. The powerful 
electro-magnet of Haab will frequently remove such parti- 
cles even from the deeper layers of the lens. 

An opaque lens, containing a foreign body, should be re- 
moved, as the foreign body may be displaced and sympa- 
thetic ophthalmia result. 


The employment of the X-rays will usually determine, not 
only the presence, but also the location of a foreign body. 
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CHAPTER XII. 


DISEASES OF THE VITREOUS. 


ANATOMY.— Enclosed within and filling the posterior 
cavity of the eye is a transparent, colorless, gelatinous body, 
the vitreous. Surrounding the vitreous is the fine transpa- 
rent hyaloid membrane. It presents a concavity in front, the 
hyaloid fossa, which is occupied by the lens, the balance of 
the membrane conforming to the interior surface of the 
vitreous chamber, being in contact with the retina, optic disk 
and ciliary body. 


iy aC 


4 
Fic. 70.—Ciliary Pra, seen from behind. 1. Posterior sur- 
face of the iris wit iG) phincter muscle of the pupil. 2. Ante- 
rior part of the chdroifil. 3. one of the ciliary processes.—Kirke. 


The vitreo composed of a delicate, -transparent mesh 
work, con One a semi-fluid substance. The hyaloid canal 
or cena space passes from the optic disk forward to 
the len\} this is the remains of a perivascular space (canal 


quet), which surrounded the hyaloid artery during 
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fetal life, later being converted into a lymph canal. The 
vitreous contains some connective cells and leucocytes. 
These sometimes may be noticed by the patient as floating 
before the eyes (musce@ volitantes), Cholesterine crystals are 
also sometimes found in the vitreous by the aid of the oph- 
thalmoscope. While the vitreous is abundantly supplied 
with arteries during fetal life, these degenerate after birth, 
and nutrition is evidently maintained through the retinal or 
choroidal vessels. ‘This would account for the prevalence of 
vitreous changes in diseases of the retina and choroid. 
Changes in the vitreous are often independent of disease of 
this body, but are classified as morbid conditions, as fre- 
quently no other visible disease is found. 


Hya.iris.—This term should refer to disease of the vitre- 
ous and not the hyaloid membrane. Two types of inflam- 
mation are recognized, the suppurative, and where opacities 
are found. Almost invariably hyalitis results from pene- 
trating injuries, diseases of the optic nerve, retina, or cho- 
| roid. 

PURULENT OR SUPPURATING eee 
| wounds in the ciliary region, even withou retention of 
| a foreign body in the vitreous, are the st general causes 
| of purulent hyalitis. The disease ugu@yy commences within 
forty-eight hours after the injur t may be delayed for 


months or even years. Wheth iPulent choroiditis is ever 
a cause is a disputed point Purulent retinitis, combined 
with cyclitis, may be a fact$#. Possibly a spontaneous in- 
flammation of the vitre aay result in suppuration. Ac- 
cording to Nf t may be a product of metastatic 
| - choroiditis, follows inflammation of the cord in the newly- 
born, or AS scarlet fever, relapsing fever, erysipelas, 
etc. Generetdebility, resulting from low grades of fever or 
infectiousceeases, may be factors in pus formation in the 
vitreoug 
RY 75.—When the cornea and lens are clear a yellow- 


ge is seen through the pupil. The periphery of the 
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iris is retracted and the free border is bulging. Diminished 
tension and often synechiz are present. The iris and ciliary 
body are generally affected, and then the characteristic peri- 
corneal red zone will be present. If the pus is localized, the 
condition is sometimes mistaken for glioma of the retina, and 
the term pseudo-glioma is applied. The symptoms given, 
and the history of the case, should differentiate between the 
two conditions. ‘The possibility of this complication in low 
types of fever should be remembered, and the eyes carefully 
watched for premonitory symptoms. 

Treatment.—After the formation of pus has occurred, 
medicinal measures will not save the eye. Destruction of 
the vitreous and shrinking of the eye usually follow, and 
enucleation of the eye is generally advisable. If opacities 
are discovered in the vitreous, especially in debilitated sub- 
jects, proper treatment may save the eye. The treatment 
should be such as will improve nutrition. If there is a sup- 
purative tendency either of the lymphatics or skin, sulphide 
of calcium or lime water should be administered. Lymphatic 
disturbances would indicate phytolacca or iris shot: In 
anemia the iodide of arsenic should be give Ss. promot- 
ing absorption of the opacities, jaborandi 


VITREOUS OPACITIES.—These occ Qither as floating 


or stationary opacities. The mob f the floating ones 
will vary according to the qgnNeency of the vitreous. 
They may appear as fine dust eads, or flakes of different 


sizes. In some cases thgsghape simulates closely some 
animate object, and Re the discovery of the ophthal- 
moscope many cases osed hallucination were evidently 
victims of vitreot A At times the entire vitreous is 
affected and viside Je much diminished, although reading 


vision may won better than distant. One or both eyes 
may be ew 

Statid: opacities are generally adherent at one or more 
points ee? 
mea may be the retina, choroid, optic disk, ciliary processes, 


are usually membranous. The points of attach- 
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or at times on the posterior capsule of the lens. This form 
may assume either a dense membrane, or fine bands, the 
latter usually running from before backwards. A single fixed 
opacity is sometimes seen in a healthy eye, and probably 
is a congenital non-inflammatory defect, but visual disturb- 
ances seldom occur in this form. 

Diagnosis.—The subjective symptoms depend upon the 
density and amount of opacity. Central vision may be nor- 
mal or completely destroyed. Patients describe the appear- 
ance as black or gray spots, sometimes assuming the shape 
of animals or insects, and again as fine mist falling between $ 
them and the object looked at, depending upon the character | 
and number of opacities. If the vitreous alone is affected, | 

am 
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there may be no change in the field of vision, while redness 
of the eye or pain will be absent. 
Objective Examination.—The direct ophthalmoscopic ex- 
amination will show the opacities. The mobility of the 
floating particles will depend upon the consistency of the | 
vitreous, the more fluid the more rapid the motion. ‘These | 
move in the opposite direction to the moveme f the eye, / 
if the eye is moved to the right the opaciti dove to the | 
(ai 


left ; this rule holds true in whatever dire the eye moves ; 
corneal or lenticular opacities move it same direction as 
the eye. Vitreous opacities contin SSoving after the eye i 
stops and slowly settle; while c X or lenticular opacities k 
| 
| 


| stop their movement when the&eye comes to a rest. 

Oblique illumination will e&o determine the location of 

I} the latter. With the dj ophthalmoscopic examination 

the location can be ined by getting the optic disk, | 
then bringing str r and stronger + lenses before the 

aperture of the(miPor until + 16.00 D. is used. This will 

| bring the R vitreous layers into view from the fundus 

to the antgs portion. ‘The positions maintained by both 


è 


patient observer must be those directed for the direct, or 
apri nage, The indirect ophthalmoscopic examination 
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used here to advantage in many cases, and is use- >= 
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ful for corroborative diagnosis, especially when the opacities 
are in the posterior part of the vitreous. In this method 
the convex lens held in the hand is gradually withdrawn 
from the observed eye, bringing different portions of the 
vitreous into view. ‘The lens must be steadily held in this 
method, as the area is very much diminished. This method 
is more applicable however for fixed opacities than floating 
ones. 

Causes.—t. Refractive Errors.—A high degree of myopia 
with chorodial changes and posterior staphyloma, is probably 
the only refractive condition that will produce this. 

2. Eye Diseases.— The fine dust-like variety (hyaditis 
punctata), confined to the back part of the vitreous, as a 
rule results from specific choroido-retinitis. When the form 
is restricted to the anterior portion, it usually follows a serous 
cyclitis, which in many cases is of tubercular origin, and an 
iritis may also follow. ‘There may also be found with this 


` dust-like form, large floating flakes. When the opacities 


assume the form of threads or flakes, a disseminate choroido- 
retinitis is to be suspected ; in elderly persone often re- 
sult from hemorrhages of the choroid. @j chronic and 
severe choroiditis may cause membranonNSNopacities, which 
are often associated with hemorrhage&N m the ciliary body. 
These at times become more or ENEE sometimes 
are vascular and may be attache®o the vitreous chamber 
at some point. O 

3. Injuries. —A traumatégm may cause hemorrhage from 
the ciliary body, or 56} id, resulting in opacities, ‘but 
suppuration is liabl «Ge ir in these cases. 


4. Systemic Dige .—Infectious diseases, typhoidal types 
of fever, hepatikeghgestion, habitual constipation, menstrual 
irregularities ut, rheumatism, so-called malaria, anemia, 
as well as ay long continued use of arsenic, may produce 
vitreo Qacities. 

5. Known Cause.—In many cases no known cause 
ae assigned. Fine thread-like opacities are not in- 
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frequent in old persons where no other morbid condition 
can be found, and are probably the result of senile changes. 

Prognosis. —This will depend upon the cause. It is bad 
in all cases of purulent disease of the choroid, or purulent 
hyalitis. -When due to syphilis, or some systemic condition 
which can be benefited by treatment, fairly satisfactory results 
may be obtained. Hemorrhagic opacities may be partially - 
absorbed, but the tendency to recurrence must be remem- 
bered. 

Treatment.—lTf eye strain is supposed to be a factor, the 
error should be corrected by suitable lenses, warning the D 
patient against close use of the eyes. If syphilis or other 
constitutional disease, which will yield to treatment, is the 
cause, improvement will usually follow. Hemorrhagic a 
opacities are less satisfactory to treat. Iodide of potassium 
i is usually of no use excepting in specific disease, and as a 
rule small doses will be best. Jaborandi is one of the best 
i drugs for promoting absorption, butit should be given in 
doses just within the physiological limit, gtt. iij to v usually. 

Bryonia is also a valuable remedy in these Ovi doses 

of gtt. % to ss. If any suppurative tery cy is present 

sulphide of calcium or lime water. P congestion will = 
be relieved by chinonanthus or ch 1@> ium. Gouty dia- 
thesis by colchicum. Rheum von by salicylic 

acid, with cimicifuga, bryoni ley s as indicated. Men- k 
strual wrongs by jaborandi ara prunifolium, or cimi- 
cifuga. Habitual R eA by such measures as will re- | 
lieve the condition. 

Dense membran; Qi cities are seldom amenable to treat- 
ment. Division 1ese is sometimes done when they are 
fixed at two Qr )jmore points, using a very narrow knife or 
cutting nega, making the puncture through the sclera be- 
tween Gages: of the external and inferior recti mus- 

t 


“y 


| eee: = 


cles te 1e operation is successful only in a small number 
of ow S 
{uscai VOLITANTES (Myodesopsia).—This term is applied z 
[i <> he black specks often noticed floating in the field of 
| © 
+ <V f 
ba 
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| vision. ‘They may often be noticed in reading or looking at 
uniformly illuminated surfaces. A sudden upward movement 
of the eye will bring them into view, and they will be seen 


to gradually settle until they pass from view. There are no 
true opacities in this condition, and the ophthalmoscope re- 
veals nothing. According to Fuchs, they are the opaque 
> remnants of embryonic cells. In myopes they are often 
troublesome. ‘This condition is not serious, but in nervous 
persons it will often cause an excessive amount of annoyance 
and irritation. Whether the popular belief that dyspepsia 
a and liver trouble aggravate the condition is a question. The 
patient should be advised to disregard these floating objects, 
as otherwise there will often be a continual search for them. 
Treatment.—lf there is any refractive error it should be 
corrected, as this will often divert the patient’s mind. Sys- 
temic measures will, in some instances, afford relief, but as 
long as these specks are not numerous there is seldom any 
discernible diseased condition. 


ay 


LIQUEFACTION OF THE VITREOUS (Synchisig).—A fluid 
condition of this body is evidence of more or des Yisturbance 
| of the transparent frame work of the vitred@,“a liquid mass 
e resulting. Only an ophthalmoscopic exafiNnation will reveal 
this condition through the free m Dent of the opacities, 
l which are usually present. OSR instances the vitreous 
s may not be fluid, but there may an accumulation of fluid 
between the retina and hyalgxNmembrane. ‘This usually is 
| at the anterior and postepipr™divisions of the vitreous (ante- 
| rior and posterior OS ut of the vitreous). A tremulous- 
| ness of the iris max S 
in the later stag 
| located. Through lessened volume of the vitreous, the ten- 
~ sion may be¢diminished, and detachment of the retina, or 
even atroghys of the globe may follow. Either of these con- 
PHONO ars the result of other diseases of the eye, as 
retit{y, choroiditis, high degrees of myopia, etc. In cata- 
! ay operations the possibility of this condition being present 
Se t be remembered, 


sent, and also of the lens, which 
the disease may be spontaneously dis- 
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Treatment.—Jaborandi in gtt. j to ij, combined with bryo- 
nia gtt. % toss, will improve the condition in many cases. 
If there is a syphilitic taint, red iodide of mercury and iodide 
of potassium will be indicated, Nux vomica or hydrastis 
will often prove beneficial in wrongs of the alimentary canal. 
Chionanthus and chelidonium in hepatic affections. In fact, 
any remedy that will improve nutrition will be an aid in this 
condition. 

SYNCHISIS SCINTILLANS (Sparkling Synchisis.)—Claimed 
by some to be a senile change only, and occurs usually after 
the age of seventy, and never under the age of sixty. By 
some it is supposed to occur most frequently in alcoholic in- 
dividuals, or where there is a tendency to arthritic disease. 
The vitreous is fluid, and contains, according to Poncet, 
cholesterine and tyrosine. The ophthalmoscopic appearance 
is that of a shower of brilliant crystals when the observed 
eye i$ moved. Vision is seldom much affected. 
Treatment.—So far as known, no medication will give any 
relief. When this disease exists operative measures are 


always contra-indicated. ~\ 
dn under 


vitreous opacities, hemorrhages may occt m the ciliary 
body, retinal or choroidal vessels. J ies are frequent 
causes of hemorrhage into the vit , and it may be so 
extensive as to fill the entire vit boys hamber, Not infre- 
quently the clot will be so dens& that no fundus reflex can 
be obtained. By oblique iluf@ration the dark-red color of 
the blood can be seen. eae hemorrhage into the 
vitreous, associated wi inal hemorrhage, is sometimes 
seen, especially in yasie men. Hutchinson supposed gout 
to be a factor at ©) g, while Eales attributes the condition 
to Los circulatory wrongs. Vision is disturbed 
according t amount of the hemorrhage and the absorp- 
tion followNY. 

Tę nt —For functional heart trouble, cactus. In 
a eart disease nitro-glycerine seems to be the remedy 


HEMORRHAGE INTO THE VITREOUS.— 
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where there is general anemia. Strophanthus: The indica- 
tions forthis drug are a weak heart due to muscular debility, 
or muscular insufficiency of the heart ; pulse rapid, with low 
blood pressure. Digitalis should be used in cases of struc- 
tural heart disease, following the indications forthe use 
of the drug. In gouty cases, colchicum. For promoting 
absorption of the hemorrhage, jaborandi and bryonia. If 
constipation is present, podophyllum or podophyllin. Where 
there is a specific taint, iodide of potassium, giving it in small 
doses, gr.j toij. If there is a hemorrhagic tendency, active 
in character, ergot or belladonna; when passive, hamamelis 


- or carbo. veg. 


BLOOD VESSEL FORMATION IN THE VITREOUS.—In some 
cases the ophthalmoscope will reveal a more or less veil-like 
formation of fine blood vessels, starting from the optic disk 


rÇ É Blood-vessels in the vitreous. 


and passirg@porward into the vitreous. ‘These vessels are 
independ) of the retinal vessels. When this picture is 
pregatWtis good evidence of a previous hemorrhage or in- 
FN ory change in the vitreous. Occasionally purulent 
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infiltration or specific disease of the globe are supposed to j 
cause it. The vessels may be few or numerous. 


FOREIGN BODIES IN THE VITREOUS.—This condition e 
has already been given. 


ENT0zOA (Cysticercus Cellulosze).—This parasite is not 
often seen in this country. It is the scolex of tenia solium. £ 
The patient may be the possessor of a tape worm, and some ; 
of the joints getting into the stomach are digested, freeing the 
eggs, or they may be introduced into the stomach in the 
drinking water, or food. The embryos developing, pene- 
trate the walls of the stomach and enter the blood vessels. 
They are carried by the circulation and may reach the eye, 
boring through the tissues and develop as cysticerci. They 
may develop beneath the retina, producing detachment of í 
this membrane, and eventually perforate the retina, getting 
into the vitreous. Supposed at times that it enters the 
vitreous directly from the choroidal vessels. 


af 


Fic. 72.—Cysticercus, head and 
neck extended.— Fick. Q 


IG. 73.—Cysticercus, head and 
Q neck withdrawn, lying in the 

O external vesicle.—/ick. 
Treatment.—Opeyasve, for if not removed an irido-cycli- 
tis results hh, ‘ually destroys the eye, necessitating 


an enucleation See Operations). “i 


NY QyNcurnis Hominis (Filaria Oculi Hominis).— 
This p So is extremely rare, probably but one authentic 
case A recorded. i 2 
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Ophthalmoscopic view offgiving Cysticercus in the Vitreous. 
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DETACHMENT OF THE VITREOUS.—This condition may 
result from intra-ocular growths, hemorrhage, traumatism, 
choroiditis, staphyloma or high degrees of myopia. Detach- 
ment of the retina may follow, and produce blindness. 
Opacities are generally present in detachment of the vitreous. 
In atrophied eyeballs there will sometimes be seen connec- 
tive tissue bands extending from the optic disk to the 
posterior surface of the lens. 

PERSISTENT HYALOID ARTERY.—The hyaloid artery 
usually commences to degenerate at the fifth or sixth month 
of gestation, but in some instances partial obliteration only 
occurs. It may persist asa strand passing from the disk 
to the posterior surface of the lens, or simply’as a vestige 
projecting from the disk. ‘This partial degeneration is prob- 
ably an important factor in producing posterior polar cataract. 


CHAPTER SIIN 


DISEASES OF THE RETINA. 


Anatomy.—The retina constitutes the third or inner coat 
of the eyeball, and is not only the receptive portion for 
visual stimulation, but also may be considered as a periph- 
eral portion of the brain. This layer is called the nervous 
tunic as it contains the expansion of the optic nerve, which 
is specialized for light sensations. 

Embryologically the retina is ectodermic in origin. The 
retina is divisible into two portions, the posterior (pars optica 
retine) extends from the optic nerve head to the ora serrata, 
covering about two thirds of the ball, and is the active visual 
portion of the retina. The anterior portion nds from 
the ora serrata over the posterior surface of > Yeiliary body 
and iris to the anterior pupillary margin (NÙ is designated 
respectively a pars ciliaris and pars Dà retine, 

The posterior portion of the ret&~“is composed of two 
layers, inner and outer, corres ES to the inner and outer 
layers of the optic vesicle. inner lamina comprises all 
the retinal layers excepting thé pigment layer which forms 
the outer lamina. @ 

The retina reno Aer portions of the central nervous 
system in consistir N nervous and sustentacular elements. 
The latter, theflong fibers of Muller, comprise the framework 


which is arragged in columnar segments forming the ex- 


rnal limiting membranes. 
Layer.—The usual arrangement.of the pigment 
1at of hexagonal cells, although exceptions are 


Pigan€ 
SN 
ye nt. The nucleus is not pigmented. 
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Neuro-Epithelial Layer.—This consists of the layers of 
rods and cones, as well as the external nuclear layer. This 
represents the visual cells, and for convenience is usually 
discribed as two distinct layers. The visual purple (rhodop- 
sin) is located in the rods, and its distribution is uniform 


—Pigment layer. 


—Rods and cones (neuro-ep-thelial) 
layer. 


—External limiting membrane. 


—External nuclear layer, 


—External granular or plexiiorm. 


Inner nuclear, 


A 
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—Inner grg or plexiform. 


XS 
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—Ganglion cells. 
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—Fiber layer, in which the retinal 
vessels run next to the vitreous. 


Internal limiting membrane. 


FIG. EEr IE ee Section of the Retina, exclusive of the 


Yeo. 


AN macula. 
throughoy Oe enal segment of rods. At the fovea cen- 
tralis N or differs from the balance of the retina on 
SEN of the absence of therods. The cones do not contain 
Oo 
O 


© 
AN 
N 


I 


276 DISEASES OF THE RETINA. 
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visual purple, and they practically constitute the visual cell 
element in the macular region, while in the fovea no rods 
are found. 


The External Plexiform or Outer Reticular Layer.— 
This is the first division of the cerebral layer of the retina. 
As usually observed it has the appearance of a narrow granu- 
lar band, but with careful preparation and magnification it A 
is found to be a delicate tissue framework containing the 
visual cell terminations, etc. 

Inner Nuclear Layer (Bipolar Nerve Cells).—This is a 
complex layer and appears to be transitional in structure, b 
| not only receiving light stimulation, but also transmitting 
the impulses through the ganglion cells. 

Inner Plexiform Layer (Inner Reticular Layer).—This Í 
layer is also complex in its construction, being composed of 
fine reticulated fibers crossed by the long fibers of Muller. 
| Terminal processes of the visual cells, and the ganglion 
| layers, arealso included. | 


| The inner reticular layer is divided into differant substrata, ) 
depending upon the distribution of the des g fibrils of í 
| the inner nuclear layer, and the ascending Mori from the | 
il | ganglion layer. 

i . Ganglion Cell Layer.—T his lay RCP mposed of nervous j 
i elements, is intimately related Or e optic nerve fibers. | 
i | The ganglion cells are arran QY ely together in a single | 
a row in the most of the ingame, but approaching the 7 


| macular region they arem closely arranged, assuming a 
| : mais | 
i | double layer in the “Ge of the macula. In the macular | 
region proper ther Kiz) mht or ten rows. Towards the per- 
iphery of the reie cells become scattered. 
The ganglién s are divisible into two primary types; 
those in se h~the processes are included within a certain 


econ S| those distributed throughout the entire layer. f 
a $ (On ision is again divided into those found in but 
those found in two or more substrata. This sub- 
| ae on is again divided into large, medium and small cells. a- 
| >S 
i] Q 
| ° “VY = 
Í + | 
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Optic Nerve Fiber Layer.—The nerve fibers from the gan- 
glion cells, in the form of axis cylinder processes, and which 
compose the most of this layer, converge towards the en- 
trance of the optic nerve, and continue toward the visual 
centers through the optic nerve and tract. In some cases 
the medullary sheath or ‘‘white matter of Schwann’’ invests — 
these axis cylinders before passing through the lamina crib- 
rosa, giving the appearance known as ‘‘opaque nerve fiber’ 
with the ophthalmoscope. 

The retinal nerve cells are supported by the neuroglia, 
ectodermic in origin, which assumes two forms, radial fibers 
of Muller and the ‘‘spider cells.’’ ‘The fibers of Muller, be- 
sides being distributed throughout the retina, constitute 
what is usually described as the internal limiting membrane. 

The spider cells, or stellate neuroglia, appear to be limited 
to the nerve fiber layer and its continuation in the optic 
nerve. 

The Macular Region.—The macula lutea, or yellow spot, 
occupies a position in the globe corresponding to’the poste- 
rior pole of the visual axis. This is a specializec eis sur- 
rounding the fovea centralis, which is tue sensitive 
point of distinct vision. 

The macula lutea, by an ophthalmoseapic examination, 
usually appears oval, but is nearly Xe) r, and is situated 
to the temporal side of the optic JOR and approximately 
corresponds to the horizontal ax the eye. 

The fovea centralis is rial eS the center of the macula 
lutea, and on account of th@jthinness of the retina at this 
location appears, by .o Imoscopic examination, as a 
brownish-red point. S not always easy to distinguish 
this region even AS) rmal fundus, as there may be exces- 
sive pigmen gs the -retina masking the characteristic 
picture. 

In the 2 rods being absent, there is no visual 
purpl N anglion cells are more numerous in this region 
than Ny other portion of the retina. 
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The ora serrata marks the anterior limit of the visual 
retina elements, and at this point all of the specialized struc- 
tures disappear excepting the pigment layer. The pars 
ciliaris and pars iridica, which constitutes the anterior seg- 
ment of the retina, are made up of a double layer of cells. 

The outer lamina is composed of pigmented cells contin- 
uous with the pigment layer of the visual retina, but the 
cells are less developed. 

The znxner lamina comprises a single row of columnar cells, 
which are not pigmented in the ciliary region, but in the zri- 
dian portion are abundantly supplied with pigment. 

The optic papilla causes another variation in the retinal 
field. The optic entrance or optic papilla is the location to- 
wards which the retinal axis cv!inders converge to form the 
optic nerve, which passes from the eyeball to the brain. The 
surface of the normal papilla, as seen with the ophthalmo- 
scope, varies in appearance, much depending upon the color 
perception of the observer, from a yellowish to a bluish or 
white color. 

The central retinal vessels emerge from 1 mire center of 
the papilla, and dividing pass over the ş ee to reach the 
fiber layer of the retina. The central ion of the disk is 
usually depressed, and is called the {Dsiological cup. The 
margin of the disk, on account thickness of the nerve 
fiber bundles, is generally m CNS than the surround- 
ing area. From this condi Ss arises ‘the name “‘papilla.’’ 
The position of the BCA ie central, occupying about 
two-thirds of the sine Ót e extent and abruptness of the 
sides of the excea vary considerably within physio- 
logical limits. 

Retinal Blokd Yessels.—The central retinal artery and its 
associated, Wil constitute the principal retinal circulation. 
Near th ic entrance there is the only communication 
Ee vessels, asarule. Fifteen to twenty milli- 

10-16 in. to 13-16 in., back, and a little below and 
ternally, the central artery and vein enter the optic nerve 
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obliquely, and passing to the axial portion maintain this po- 
sition as far as the papilla. Here division usually occurs into 
the superior and inferior divisions, which pass upwards and 
downwards. Subdivisions occur from these branches, so 
that the entire retina is supplied. Anastomosis of the reti- 
nal vessels does not occur. The retinal veins accompany 
the retinal arteries very closely, and are usually larger and 
the color darker. 


Fic. 76.—Diagram of Retin essels—arteries light,veins dark. 
ans, UNS, superior nasal vess ats, vts, superior temporal vessels ; 


ame, vme, median ve ; am, vm, macular vessels..—Fox and 


ani, vni, inferior one ati, vti, inferior temporal vessels ; 
Gould, 


seh tale horas lymphatic circulation of the retina is 
maintained O 1e perivascular lymph channels surrounding 
the vei iNi capillaries. i 


1 N 
Con Wi ANOMALIES.—Coloboma of the retina is 
sonse\imes seen, and also cysts,as congenital conditions. 
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Opaque Nerve Fiber.—This is not an uncommon condi- 
tion. The amount of medullary sheath varies from a small 
spot, which may be distinct from the disk, to a considerable 
amount, spreading, as a rule, from the upper or lower por- 
tions of the disk over extensive surfaces, the edges generally 
being feathery. (See colored plate.) With the ophthalmo- 
scope the appearance is that of a white patch, the retinal 
vessels being obscured in part by the fibers. Visual defects 
depend upon the extent of the area implicated. 

Retinal Vessels.—-Anomalous conditions of the vessels are 
not uncommon. In some few cases the central retinal artery 
is supplemental by a branch from the posterior ciliary arte- 
ries. 

The exit of the vessels from the papilla is variable, some- 
times being from the margin. ‘Twisting of the veins around 
the arteries is not uncommon, and in some instances the ves- 
sels seem to push forward into the vitreous, returning again 
to the disk or near its margin, where they may assume their 


normal course. 

Congenital pigment patches are sometimag ÇA. 

Congenital retinitis pigmentosa, or glion the retina oc- 
curs in a small number of cases, but d ot vary from the 
same morbid processes appearing late) 

SENILE RETINAL ee vary from a slight 
diminution in the transpareatNbsilliant appearance of the 
normal adult eye, to such Ried changes that it is almost 
impossible to distinguish hem from extensive retinal or cho- 


roidal diseases. A m d appearance is sometimes pro- 
duced by small, g Qı Spots. 
Colloid excres s of the choroidal vitreous lamina are 


occasionally s&n.) The retinal elements become disorganized, 
as these pafats penetrate the tissue. When they become 
detached (Adn the choroid they stray into the retina, and 
may nodules elevated above the retina. The ophthal- 
mosaic appearance is that of whitish-yellow, round, slightly 


Oye spots, generally with a pigment border. They 


. 
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are most numerous at the periphery. Small black spots are 
scattered throughout the morbid field. Central vision may 
be normally acute in this condition. 

The disease is differentiated from disseminated choroiditis 
by the fact of being peripherally located, small, round, sym- 
metrically grouped elevations, and with a pigment border. 
Coalescence does not occur. In disseminated choroiditis the 
spots are large, irregular depressions, and irregularly ar- 
ranged about the posterior pole of the globe. In cases of 
long standing, scattered pigment patches will be seen and 
the spots are confluent. 

A change which may be mistaken for albuminuric reti- 
nitis, is where there are crystals of carbonate of lime, and 
some also claim cholesterine, found in the retina. ‘These 
crystals may involve the entire retina, but usually are not 
numerous in the posterior portion. "They may however be 
grouped around the macula, and the appearance is that of 
small, yellowish-white spots, sometimes combined, forming 
comparatively large plaques. The color of the spots may 
change to a pale rose. The papilla may be pal ripheral 
vision may not be much affected, but central Wy 1 is dimin- 


ished. wy 

Another form is where coalescence spots just de- 
scribed forms a pigment-bordereç R white ring 
around the papilla. This may O ken for a posterior 
staphyloma. Visual acuity in. Nis condition may not be 
affected. It should be rem ings that vision is probably 
always reduced in propo to the age, even when no 
marked senile change AG esent. 

ACQUIRED ANOM 3S OF THE RETINAL VESSELS.—In 
new connective tist formation in the retina or vitreous, 
blood vessels ayeoften seen running from the retinal vessels. 
They usuall Dl formed after an inflammatory action, and 
are alm {sitive proof of previous retinal or vitreous 
hemo YNY, The adventitious vessels (vasa præeretinalia 
a) although permanent in persistency are some- 
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times movable and are most frequently seen in old persons, 
but two cases from my records were aged 25 and 28 respec- 
tively. The one gave the history of a blow on the head; 
there was rupture of the choroid and the connective tissues 
encroached on the papilla. Light perception was lost. The 
second case fell from a step ladder, striking the head against 
a chair. The connective tissue did not reach quite to the Ca 
lower edge of the papilla, and the vision was impaired only 
for the upper half of objects. Other factors producing new 
vessel formation are diabetes, syphilis, and arterial sclerosis. 
Visual disturbances are proportionate to the pathological 
condition. Seldom, if ever, will remedial measures produce 
any improvement after the morbid process is established. 


a 


RETINAL ANEURISMS.—Not often seen. A simple form 
is where but one dilatation is found. Usually they are of 
small size. Miliary aneurisms are found on the smaller 
arteries and are multiple. This form appears, from reports, 
to be associated with cerebral miliary aneurisms. 


ARTERIO-VENOUS ANEURISMS.—As a r Spsutt from 
traumatisms. Communications between tł rger arteries 
and veins being established. CongenitgAcases of this form 
have also been reported. ‘These KE isms are termed 
spurious. 

There is no difficulty in mak@gs diagnosis of aneurisms 
with the ophthalmoscope. ision will depend upon the a. 
location and extent of the Qatation. Treatment has no 


== — tF 


effect. Q 

PHLEBECTASIA OF (Dilatation of the Retinal 
Veins). —Tortuo ins are common, but phlebectasia is 
seldom seen. (The varicosities may assume different shapes, 
which wil] Gyignate the type. É, 

PERIYQULITIS OF THE RETINAL VESSELS.—As a rule 
this q Oy a symptom in retinal diseases, but may occur 
in Nar The appearance is striking. ‘The arteries 


aly appear as white, or yellowish-white bands, and the 
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veins often show a white border. Infiltration of round cells 
into the adventitia and perivascular lymph spaces occurs, 
and hemorrhage or thrombosis may result. Unless the 
retinal vessels are affected, disturbance of vision is usually 
slight. 

Treatment should be restorative, but if distinct morbid 
processes are present in the retina little can be accomplished. 


ARTERIO-SCLEROSIS.— Usually the result of old age, and 
a general arterial sclerosis. The cerebral arteries are often 
similarly affected. The fundus appearance varies, depending 
upon the time of observation. As a rule the vessels are 
tortuous and diminished in size with white streaks along the 
margins. Arterial pulsation is frequent. In chronic and 
severe cases the larger vessels appear as white bands, and 
the smaller ones may be obliterated. Aueurisms are often 
present. ‘The early stages of degeneration are found associ- 
ated with multiple hemorrhages. Visual disturbances vary 
through all stages from slight haziness to merely light per- 
ception. Connective tissue formation and d eration, 
producing thickened and rigid walls, constitu ee 
in the retinal vessels. The venous walls n A thickened. 
arly recognition of this disease may pr more serious 
lesions by insisting upon a quiet life,Nboth mentally and 
physically. Q 


HYPEREMIA OF THE Reta, S When independent of any 
inflammatory condition, it is 1 always easy to determine 


this. The optic disk is mg r less reddened, but the mar- 
gin is distinct in the agt r active form. Increased vas- 


Ņ re tortuous vessels, and the small 
inctly seen than normally. Arterial 


cularity is shown b 
arteries being mo 
pulsation is sometiMes present. 


+ 
In venous assive hyperemia the disk is reddened and 


small ves€NOordinarily invisible, can be seen over it, and 
the m X of the disk is not normally distinct. The veins 
are Wlated and tortuous, while the arteries are normal, un- 
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less they are obstructed, when they may be smaller and 
straighter than normal. 

Hyperemia often results from other eye diseases or consti- 
tutional disorders. 

Causes. —Arterial hyperemia may be due to accommoda- 
tive or muscular eye-strain, working with an insufficient 
light,or exposure to intense light and heat, as glass blowers, 
puddlers, etc.; during the inflammatory action of fevers ; 
disease of the iris, choroid, or of the deeper corneal tissues ; 
early stages of retinitis ; plethora, etc., may be factors. This 
form has also been described in conjunction with general 
hyperemia. 

Venous hyperemia may depend upon obstructed circulation . 
in the eye, as in glaucoma, or the obstruction may be in the L 
orbit or brain, when choked disk will follow. Meningeal | 
congestion, intra-cranial tumors, or any impediment of the 
venous circulation may cause it. | 

Treatment.—If the hyperemia is due to refractive errors, | 
correcting lenses should be given. If musculay imbalance is 
the cause, such measures as will afford reli Nna be em- | 


ployed. Restis an important factor i aar cases, and a 


os 


weak mydriatic may be necessary. nstitutional wrongs b 
should be appropriately treated. RAS n the hyperemia is of 
the active type, aconite, Pero gelsemium may be in- | 
dicated. The passive form avWNsually call for ergot or bel- 
ladonna. ‘The saline cathgxNcs will afford relief when indi- 
cated. General vodica ppn for drugs must be looked for. 


ANEMIA OF THE INA.—This is a symptom of some 
constitutional di ance or of local pressure. The most 
marked type Oni in embolism of the central retinal artery. 
In ee Oo wale: of the optic nerve anemia is also 
mate *Ong the result of compression of the vessels. 
Cereb Oenemia, syncope, and sometimes general anemia 

RON cause retinal anemia. Vaso-motor spasm may 


m 
& contraction of the retinal arteries in migraine. In wo 


| 
| 
P 


g" 


T Rna 


y 


DISEASES OF THE RETINA, 285 


these cases temporary partial (hemianopic) or complete blind- 
ness may occur. According to Priestley Smith, if the blind- 
ness passes from above downwards, the retinal circulation is 
obstructed, but when it is lateral the visual centers of the 
cortex are probably affected. Excessive arterial tension 
may also be responsible for the retinal disturbances. The 
arteries are constricted and at times show pulsation. ‘The 
veins are dark and the disk pallid. If the condition contin- 
ues optic atrophy may follow. 

Ischemia of the retina is a term used to designate a 
severe type of anemia. Embolism of the retinal artery or 
compression of the artery by disease or morbid growth may 
produce this condition. Sudden total blindness often occurs 
in these cases. Ischemia has also been noted by Graefe in 
the last stages of cholera. Whooping-cough, erysipelas, 
cinchonism, and toxic doses of salicylic acid, have also been 
given as factors. 

Prognosis.-- Unfavorable, as blindness usually results. 

Treatment.—Remedies which will stimulate the circula- 
tion, as nux vomica, nitro-glyceriue, digitalis, Xrophan- 
thus, as indicated. Nitrite of amyl may AN relief in 
spasm of the retinal artery and cerebral anea. The gen- 
eral conditions requiring treatment snowy regarded. Cor- 
neal paracentesis and iridectomy ha NG) ed to produce ben- 
eficial results. 

RETINAL HyPERESTHESIA (Reitstion of the Retina).— 
In this the prominent symptgmS“re photophobia, lachryma- 
tion, neuralgic pain referr, o the eye or surrounding tis- 
sues, often blepharos xO ıd inability to use the eyes for 
any length of time. halmoscopic changes are frequently 
absent, but the dppgarances described under hyperemia are 
often present, Gesides the general reddened appearance of 
the papilla, asal margin is most likely to be the most 
hazy. SN of the retinal fibers surrounding the disk, 
and abit to sharply define the details of the fundus 
may he present. 
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Causes.—In neurotic and hysterical patients, ametropia 
or muscular asthenopia are often responsible. Also often 
found following typhoidal types of fever, the exanthemata, 
chronic headache, sexual abuses, and neuralgia. Renal dis- 
turbances also seem to originate some cases, and an excess 
of uric acid may be a factor, and DeSchweinitz reports oxa- 
luria. Morbid conditions of the upper respiratory tract, as 
chronic rhinitis, hyperesthetic areas in the nose or pharynx, 
may be either a cause or a complication in these cases. The 
probability of irritation of the retina, sometimes preceding 
an organic nerve lesion, has been stated by Loring. 

Prognosis. —Guarded, regarding the time required to effect 
a cure. 

Treatment.—Refractive errors and muscular anomalies 
should be corrected, but in many cases the relief will be but 
slight. Improvement of the general health is important, 
When the patient is neurotic this must be overcome. The 
naso-pharynx should be inspected and the urine carefully 
examined. ‘The advice sometimes given to have the patient 
stay in a darkened room will aggravate inst of diminish 
the trouble, as a rule. Exercise in the aeons , with pro- | 


parame a 


z meee 


tection of the eyes with moderately ti lasses will be ' 

better. | 
Belladonna will relieve in ma ases ; jaborandi has 

proven of service in cases with erate amount of spasm 

of the muscles of accommod&ion. Ignatia in females with 


menstrual wrongs has proveQ@nore beneficial than nux vom- 
ica. However, either hese drugs at times increases the 
irritation, as they wp Ximes also: aggravate irritation of 
the nervous struct in other parts of the body. 


A.—This visual anomaly results from 
the retinal elements through exudation, À 


METAMORPKO 
displacemenfo 
usually ir choroid. If parallel lines are observed, there 
will stortion (metamorphopsia). If the central lines 
see t towards the point of fixation there is also a dimi- 
a in the size of objects, mcropsia ; this results from 
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separation of the retinal elements and shows a recent lesion, 
If the lines bend outwards, macropsia, in which shrinking 
or atrophy is present, and there is overlapping of the retinal 
elements through the shrinking or atrophy, and the lesion is 
an old one. The card on which the lines are drawn may 
have to be rotated in different directions to get the effect. 


FIG. 77.—Lines bowed toware ; thé point of fixation—microp- 
YY. 

ASTHENOPIA OF 1 e INA.—( Neurasthenic Astheno- 
pia, Retinal Anest AN This comes properly under the 
heading of an a O yopia. It is very often an associated 
symptom of 20" IGasis. Frequently in asthenopia of the retina 


there is also eresthesia and irritation. 
The wT Symptoms complained of are inability to use the 
eyes fo length of time for close work; impaired vision ; 


ee and dimness of objects; muscular weakness; pain 
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in the eye and head, often continuing for some time after 
ceasing work ; the accommodative power may be diminished 
and intolerance of light may also be complained of. 


S 


Fic. 78.—Lines bowed from point of gestae 


The chief characteristic Cs is the peculiar contrac- 
tion of the field of vision. e beginning of the exami- 
nation, the normal limits y be obtained, but contraction 
both above and below the horizontal meridian becomes 
marked as the exan Q a progresses. If the patient is 
allowed to rest, a NGA commencing again the examination 
is reversed, it Os found that the second field is reversed 
as regards th ntracted and expanded portions. The lat- 
ter is calle@Dy Wilbrand the counter field. ‘The visual color 
fields s nearly similar conditions as that for white. 
RAN exhaustion from any cause will present the same 
K teristic of the visual field, 
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The majority of cases are women, generally anemic, chlo- 
rotic, neurotic, or hysterical. That disturbances of the re- 
productive organs may be a factor should be remembered, 
as distinct cases are seen in the male. About the age of 
puberty this retinal anomaly is not infrequently noted in 
both sexes. There is often marked general debility of the 
muscular and nervous systems. 

Prognosis.—Favorable. 

Treatment.—Improvement of the muscular, nervous and 
mental health. Freedom from mental and physical fatigue, 
but a moderate amount of open-air exercise should be in- 
sisted upon. Change of scene will sometimes have a marked 
beneficial effect. A weak mydriatic will often relieve the 
more marked asthenopic symptoms. Correction of refractive 
and muscular anomalies, although important adjuncts, will 
not perceptibly mitigate the symptoms. ‘Tinted glasses 
should not be worn excepting in very bright sun light, as 
the eyes will become accustomed to the modified light, and 
the asthenopic condition will be increased instead of dimin- 
ished. In chlorotic or anemic cases, with the rina wie 
pallid, and waxy; mucous membranes pale; OF road, 
pale and uncoated, cuprum in doses of gtt to ss four 
times a day will be indicated. Nux vomic ignatia when 
the retina is not markedly hyperemic. iburnum, cimici- 
fuga, pulsatilla, or jaborandi in men Q difficulties which 
are amenable to treatment. Elegtricity has been recom- 
mended in these cases, but is of Qdbtful benefit. Relapses 


are frequent. Q 
RETINITIS. —Under N retinitis are classified all in- 
flammatory conditions DN the retina. Retinitis, when the 


morbid process dep@ngS upon systemic wrongs, is primary, 
but if it is the tes of extension from adjoining tissues, as 
the choroid, irj eye's C., it is secondary. 

Retiniti e circumscribed or diffuse. Pathologically 
it is par S and serous. The disease credited as 
the esignates the clinical type. 
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Symptoms.—In the majority of cases the usual line of 
objective symptoms predominating are : 

1. Loss of Transparency.—There may be a more or less | 
diffuse, hazy appearance of the retina ; circumscribed swell- | 
ings or opacities ; or whitish streaks, usually accompanying | 
the larger vessels. 

2. E:xudation.—This is a later condition. ‘The areas may 
appear as whitish, yellowish or bluish-gray spots, distinct 
or confluent. They differ from choroidal atrophy in their 
situation, absence of choroidal pigment masses, and in not 
being so markedly white. They may be confined to the 
macular region, or distributed in any portion of the retina. | 

3. Tortuosity and Change in Caliber of the Vessels.—The f 
arteries may be slightly changed, but the smaller vessels are i 
frequently very tortuous. ‘The veins are abnormally dark, | 
and they may be either lengthened or the outlines excessively | 
irregular. The course of the retinal vessels often appears 
irregular, as they traverse thickened areas, or become in- Ë 
distinct on account of the infiltrated tumid tissue. 

Numerous vessels which are invisible in the normal eye l 
becoming injected, can be eee aoa from the 
papilla as fine lines. Pressure will usugy roduce pulsation 
of the vessels. 

4. Hemorrhages.—Hemorrha Qay occur without any 
inflammatory action in the ‘ER so they are not diagnostic 
of retinitis, unless other eyi eS are present. They may i 
be either in the nerve K layer or the deeper portions. 

Hemorrhages in the øerve fiber or superficial layer are 
generally ‘‘flame sh ,’ the edges being feathery, but if 
in the deeper laeGtivey are rounder inform and the mar- | 
gins clear. ~O 

5. Papilldxy Changes.—The changes in the nerve-head 
vary fr slight to a marked redness, indistinctness of the 
OE account of the swollen retinal fibers, and possibly 


a 


true optic neuritis. Following a severe retinitis, 


la 
sis of the nerve nearly always occurs, 
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6. Pigmentation.—Black pigment. spots will locate old 
retinal hemorrhages, but are not conclusive evidences of a 
previous retinitis. The method of distinguishing between 
choroidal and retinal pigment is usually made by the fact 
that if the retinal vessels pass over the pigment and ap- 
parently in a plane anteriorly, the pigment is.assumed to be 
in the choroid; if the retinal vessels are covered by the 
pigment, or appear to be posterior to the mass it is a retinal 
pigmentation. 

7. Retinal Atrophy.—This may result from an old hemor- 
rhage or inflammation. Ifa white area of sclera is exposed, 
itindicates that all the layers of the retina and choroid are 
involved, (atrophic choroido-retinitis). If the color of the 
spot is yellowish or whitish, the superficial retinal layers 
alone are implicated. Following a retinitis, diminution of 
the vessels occurs, and white borders are frequently shown. 

Besides these ophthalmoscopic changes there are subjec- 
tive symptoms as: 

l 1. Change in Visual Acuity.—This depends upon the 
severity and location of the inflammation, and there\will be 
a proportionate impairment of central vision. tata: ionally 


visual acuity is increased during the form stages of 


simple retinitis, but this is more frequenthAsten in retinal 
irritation than in inflammatory. 
2. Change in the Visual Field Emel of vision may 
i be irregularly or concentrically c@nthfcted. Scotomata are 
. often present in the center of th(}eld. 
3. Distortion of Vision. —T&p forms are observed, either 
a diminution in size of obj (;nicropsia), or a variation in 
their form (metamorpl 


4. Pain and Ph bia.— Pain with one exception, is 
seldom present in ts ee of retinal inflammation. A sen- 
sation of discort may be complained of. Photophobia 

is nota digg feature. It may or may not be present, 

but TAS the use of tinted lenses will often afford relief. 

BES Diagnosis. —The ophthalmoscope will show loss of trans- 
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parency, circumscribed opacities or swellings, and sometime 
whitish streaks accompanying the larger vessels. These 
constitute the only definite features. Pigmentary exudation, 
hemorrhages and atrophy, when present, are corroborative 
symptoms aiding in deciding the clinical type, but alone, 
are not diagnostic evidences of retinal inflammation. 

Objective Symptoms.—An important aid in the diagnosis 
is carefully noting the acuity of vision with varying illumi- 
nation. Ifthe visual acuity is diminished out of proportion 
to the intensity of light, it should be considered as an im- 
portant sign of retinal disturbance. This, in connection 
with the changes already noted in the field, should make 
the diagnosis fairly certain. - 

Course Complications. —Retinitis may be acute or chronic, 
and its duration short or prolonged. Vitreous changes 
(vitreous opacities) are common when the inflammatory 
action invades both the retina and choroid at the same time, 
and as the papilla is usually involved, atrophy generally- 
follows in long standing cases, (reżinitic atrophy). 

Prognosis.—This depends upon the extent of the lesion, 
whether situated in the superficial or ERS rers, location 
as regards the point of distinct vision, a1 hat secondary 
changes may occur in the papilla,’ as as the exciting 
cause. Otherthings being equal, syghjfitic retinitis promises 
the best results. Although in instances the outcome 
is favorable, it is safest to e arded prognosis, unless 


the chances are unqualifie ad when the worst must be 
expected. 

RETINITIS SIMPL erous, Diffuse, Edema of the 
Retina ).—Then ber and ganglion layer especially are 


infiltrated, res Q in opacity and edema, with venous hyper- 
emia. The hones may be scarcely perceptible, or it may 
be a mê grayish-white, most prominent surround- 
villa, and obscuring the margin more or less. 
sity of the opacity lessens as it passes into the ad- 


ing th 


Th 
j A retina. The disk is not swollen, but is obscured by 
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the edema, or if this is not decided it will be red and the 
margin indistinct on account of the injected capillaries. 

The arteries are seldom much changed unless there is 
compression. The veins are distended, tortuous, darker 
than normal and often partly covered by the edematous 
tissue. It is seldom that hemorrhages occur, and exudation 
in the region of the macula is infrequent. 

Vision is defective, central being dim or misty, and the 
peripheral being contracted. 

Causes.—Excessive light and heat ; ametropia with con- 
stant use of the eyes by defective light ; exposure; or this 
process may be the formative stage of more serious types of 
retinitis. In some cases no cause can be assigned. 

Prognosis. —This is the least destructive form, but some 
visual disturbances are almost sure to be permanent. 

Treatment.—Rest is one of the important factors. In the 
acute type, especially during the early stages, a brisk 
cathartic should be given. Aconite, veratrum, ergot, pul- 
satilla, jaborandi, iodide of potassium, red iodide of mercury, 
chionanthus, gelsemium, apocynum, apis, etc., should be 
given according to the indications for these oe 


PARENCHYMATOUS RETINITIS.—This inc s any reti- 
nitis, where, in addition to the changes giv nder simple 
retinitis, cellular infiltration and OY changes are 
present which will eventually cause y 

Gray or yellowish exudative ageaXAither scattered over 
the fundus, or confined to the cular region, are seen. 
Small hemorrhages are nena present, and often the vessels 
are implicated. O) . 

Diagnosis.—The des iOns given will be recognized by 
an ophthalmoscopi ination. In some cases there may 
be a dull, deep seated) aching pain. Disturbance of vision 
will depend upgfhe extent of the morbid process,. varying 
from a TOS to nearly total loss of sight. The 
visual Ys contracted, scotomas are present, and the 
deviatioN 1 the shape of objects is pronounced. 
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The disease may be confined to the superficial or deeper 
layers, but all may be affected and include even the choroid. 
It may also be diffuse or limited in area. 

Causes.—Usually systemic diseases, uterine disturbances, 
intracranial disease, or it may follow diseases of other struc- 
tures of the eye. 

Prognosis.—Always doubtful, as atrophy of the nervous 
elements will result in the majority of cases through com- 
pression. Occasionally absorption may occur, but seldom 
without leaving irremediable changes. 

Treatment.—This will depend upon the cause, and will, 
with the exception of some of the clinical types, not vary 
much from that of simple retinitis. 

The two forms described are the basis of most of the 
clinical divisions. 

SYPHILITIC RETINITIS.—There are a number of subdivi- 
sions under this heading : 

SYPHILITIC CHORIO-RETINITIS (Diffuse Syphilitic Chorio- 
Retinitis.—The fine points, or dust-like opacities in the pos- 
terior portion of the vitreous, are the most characteristic fea- 
tures of the disease. ‘They may be stati ray or movable, 
and may appear to be uniformly distrib or be in groups 
or rows. In time the most of them y disappear. The 
papilla and its surrounding tissueg especially on the nasal 
side, are usually indistinct, o1 SA of these opacities. 
The disk itself is often hype iœ and as seen through the 
opacities may appear swol Loss of retinal transparency 
is marked ; circumscribed Yellowish or whitish spots of pig- 
ment-bordered exuda , crossed by the retinal vessels, may 
be seen ao -fundus, being especially numerous 

n, a 


in the maculatr.r ; a rule, where they appear whitish 
or gray, and Kopretimes coalesce. 

Iritis maGpe a complication in a small per cent. of cases. 
In a feyG@pStances the iritis has preceded the chorio-retinitis. 
Vix nS salways reduced, and the light sense so much dimin- 
ENNY to simulate night blindness. In some cases there 
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will be isolated spots of sensitive retina, producing what is 
called reticulated vision (visus reticulatus). Dancing points 
and circles (photopsies) are generally noticed. Micropsia 
and metamorphopsia are usually present, as well as dimin- 
ished accommodative action. 

The disease is insidious, as a rule, and also markedly 
chronic. Relapses usually occur. The disease generally 


makes its appearance two or three years after the initial 
lesion. 


Diagnosis.—The description already given, together with 
the history of the patient, should make the diagnosis easy. 

It is important in making an ophthalmoscopic examina- 
tion to use a very weak illumination, as with a strong light 
the dust-like opacities are often invisible. 


DISSEMINATED AND CENTRAL CIRCUMSCRIBED SYPHIL- 
ITIC CHORIO-RETINITIS.—Only a few cases have been re- 
ported. Schobl states that it appears in younger subjects 
than the form just described. 

The papilla is very red and the margin dim in acute cases, 
the surrounding areas slightly opaque and gr 


center of the retina is not as indistinct as in the se form. 
In cases of long standing the papilla is a , yellowish- 
white. 

Marked changes usually occur in the Qar region, there 


being prominent whitish or y AAT spots. The blood- 
vessels appear nearly normal en the macula is affected, 
the central visual disturbance Oe pronounced than in 
the diffuse form, but the reve holds true when the morbid 
process is outside of the Oya. This form appears more 
amenable to treatment the first. 


DIFFUSE Sven Rerinms —In this form the disease 
seems to be confined to the retina. 


A grayish tty surrounds the papilla, and follows espe- 
cially alo equatorial blood-vessels, where it gradually 
fades ont ian white spots can often be seen near the ma- 
cula S periphery. ‘They appear along the vessels, some- 
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times covering them like small berries. They are round 
and pink, changing to yellowish-white, and finally to a pure 
white (Hirschberg). The time of the development of this 
type is usually from four to six months after infection, but 
it may occur in congenital syphilis as well. 

Diagnosis and Prognosis.—Do not vary essentially from 
that already given. 

RELAPSING SYPHILITIC RETINITIS.—This is a very rare 
form. According to Von Graefe, there is sudden extreme 
diminution of vision, which disappears in a few days. Re- 
lapses are of frequent occurrence. Following the first few 
attacks, the vision may be quite good during the intervals, 
but as they recur the visual acuity is much diminished. The 
ophthalmoscope shows a slight obscuration of the macula, 
but the papilla is clear. Finally, the macula becomes gray- 
ish-yellow or gray, with at times fine white points grouped 
around it. The dimness may disappear during the remis- 
sions of the earlier attacks, but later is permanent. If the 
disease lasts for years, pigment spots appear in the margin 
of the macula, which are dissimilar to thosaggen in pigmen- 
tary retinitis or chorio-retinitis. 

Central vision is always reduced. < time in which it 
makes its appearance after inocul varies, according to 
different writers. The disease n evelop into some of the 
other forms of syphilitic reti à 

SYPHILITIC HEMORRHAGIC RETINITIS. —In this type 
there are numerous hemoNAages over the fundus; the arte- 
ries are more or les @ninished in size, showing a white 
dimness in aN ; are broad, tortuous, and very dark; 


vitreous opaciti papilla red, with distinct outlines and 
intense consid Dadache —-Schobl, 


SyPHI asc ARTERITIS OF THE RETINA.—The arteries 
appear em and changed into white or grayish streaks, or 
ma Nrely disappear.. The veins are enlarged and dark- 
eS Hemorrhagic emboli are occasionally seen. There 
sake no other ophthalmoscopic signs in many of these cases, 
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the disease confining itself to the vessels. Visual disturb- 
ances may be slight for a long time. Endarteritis usually 
occurs simultaneously in both the cerebral and retinal arte- 
ries. This disease appears to be a late phase of syphilis. 


Course.—Always chronic, although the onset may be 
sudden. 


Prognosis.~- Guarded, as even under the most favorable 
circumstances, relapses are likely to occur. Extensive cho- 
roidal changes, atrophy of the optic disk, or pigmentary de- 
generation of the retina may follow. 

Treatment.—The constitutional treatment given under 
syphilitic iritis will give the best results in this condition. 

PURULENT RETINITIS.—Purulent retinitis may result from 
trauma, especially when a foreign body penetrates the eye 
through the cornea; severe burns of the cornea have also 
been followed by this disease. It may also result from puer- 
peral septicemia, pyemia, etc. 

Schobl summarizes his investigations regarding the con- 
nection between traumatic purulent retinitis and traumatic 
panophthalmitis as follows: N 

Acute traumatic retinitis is the cause of p athalmitis 
most frequently when foreign bodies enter, eye through 
the cornea without direct injury to TNO l tract: If for- 
eign bodies have penetrated the eye SO th the sclera, di- 
rectly injuring the uveal tract, estec) aNy the ciliary body, 


or where the sclera alone is inju an acute traumatic cho- 
roiditis is more frequently foyyds 
In the chronic form of imatic purulent retinitis the 


clinical features, course 
fer from purulent ch itis. 

When it is the of systemic diseases, there are small 
white spots in tigmacular region and near the disk. ‘These 
spots are th Dult of fatty degeneration of the capillaries 
and infil Q of the retinal fibers. Small hemorrhages are 
often s AN Both eyes are usually affected. 

E aUa unfavorable. 


P osis and treatment do not dif- 
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Treatment.—In the severe forms, destruction of the eye 
is almost certain. When the result of pyemia, it is an early 
indication of death. ‘The milder forms may be more favor- 
able, and the treatment will not differ especially from that 
given under purulent choroiditis. 


HEMORRHAGIC RETINITIS. —This term is applied to those 
cases in which there are numerous hemorrhages in the retina 
in connection with inflammation. 

The ophthalmoscopic examination will show the papilla 
swollen, and its edges more or less obscured by the opaque 
infiltration of the adjacent retina. The arteries are small, 
while the veins are tortuous, dark, and distended. The 
hemorrhages may be linear, or flame-shaped if: superficial, 
or roundish if in the deeper layers. They may be located 
in the macular region, around the disk, or scattered over the 
entire fundus. White spots are sometimes seen after the 
absorption of the blood, degeneration having taken place, 
and the resemblance to ‘‘renal retinitis” may be marked. 

Causes.—Is found in cases with diseases of the circulatory 
system ; at the menopause; in suppressec en struation, as 
well as many other diseases. In the maj 7 of cases there 
is rupture of small degenerated blogd¥essels; but some 
cases have been referred to mO f blood corpuscles. 


Obstruction of the portal circulg Q Sometimes appears to be 
`a factor. Frequently but o idey s affected. Non-inflam- 


some cases cause fresh hemor- 
ough irritation of the retinal 


matory extravasations may, 


rhages and helen SEL ey 
fibers. 


Prognosis.—Un le. Vision is reduced. The hem- 
orrhagic conditi N ay be an ocular manifestation of serious 
heart or vasc ESD sions and may also be the precursor of 
fatal hemogghages. In the most favorable cases secondary 
changes ey 1e retina aid optic nerve are frequent, and even 
glauggig’ may follow. 

¢ment.—Catharsis is preferable to local bleeding, but 
it use of arterial sedatives will always be indicated. The 
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Fic. 79.—Thrombosis of superior temporal vein, with retinal hem- 
orrhages. ‘The white areas are atrophic spots. 


Ea : 

Fic. 80 orrhagic Retinitis. The entire fundus is affected. 
f Th ins are tortuous and distended ; the arteries contracted 
f d indistinct. 
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use of the coal-tar products should always be avoided. 
Ergot, belladonna, hamamelis, jaborandi or gelsemium may 
be employed. The portal circulation should be controlled 
by podophyllin, leptandra virg., chionanthus, or chelido- 
nium. . 

The eyes should be protected from bright light. Freedom 
from any physical or mental exertion should be insisted 
upon. 

ALBUMINURIC RETINITIS (Renal, Papillo-Retinitis).—In 
this type, as the name indicates, the retinitis is due to renal 
disease. 

Symptoms.—Variously shaped and arranged white spots 
make their appearance in close proximity to, or in the ma- 
cula, and are the first signs of retinitis. As the disease ad- 
vances, other portions of the retina become invaded, but the 
macular region will still contain the greatest number of these 
spots. They may be small and distinctly separated, or may 
assume a stellate character, surrounding but not invading 
the fovea, as a rule. In some cases the spotgdadially placed, 
partially surround the fovea, like the sp a wheel. 

White or yellowish-white spots m seen a little dis- 
tance from the disk, and may bec 
zone around the papilla. This 
bank appearance of the retin he macular spots result 
from fatty infiltration of te Inner ends of the sustaining 
fibers, while the white sp are due to fatty degeneration of 
the retinal fiber and L&nular layers, infiltration of round 
cells and typer the nerve fibers. The hemorrhages 
may be ene: d, round, linear, or minute spots, or 
sometimes "®&) e quite large and deep-colored, but they 
have no, gharacteristic clinical appearance. These hemor- 
e absorbed, their location being shown by the 
arks. The hemorrhages may be quite numerous 


rhages 
whitis 


a WY pear to indicate in a measure the severity of the 
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The blood vessels may pass over the white spots, or may 
be buried in the tumid retina. A blood vessel may pass 
under the infiltration, again appearing at a considerable 
distance. ‘The arteries are usually not much changed from 
the normal. The veins are dark and often tortuous. The 
walls of the vessels lose their transparent look in the later 
stages of the disease. 

The papilla and the surrounding tissues may have the 
appearance of a severe hyperemia, or swelling of the disk 
may occur, which cannot be distinguished from optic 
neuritis produced by a brain tumor. A hazy papilla may 
be present in any condition, but may not be swollen. The 
characteristic appearance of a retinitis is always present. 
Often the papillary changes are merged with the surround- 
ing zone of fatty degeneration. 

The only subjective symptom is diminution of vision. 
This varies through all stages to total blindness. An 
ophthalmoscopic examination will often give the first inti- 
mation that the patient has renal disease. 

Types of Disease.—Two types are nsuall ye aized, but 
they are often combined. The inflamma and degener- 
ative form. & 

In the inflammatory type a neuro xGitis may be present 
from the start, or it may comme a degenerative type, 
later becoming iuflammatory. © 

The degenerative form sta rithout inflammatory action, 
the white spots often beingyminute, with comparatively nor- 
mal retina intervening Vhen hemorrhages are present 
they are readily dis va e, as they are mostly in the nerve 
fiber layer. WeeOhe extravasations are the most notice- 
able disease fe e, Itistermed hemorrhagic. When the 
changes areforticularly directed to the disk, itis the zeuritic 
type. 

InalQeases of retinal hemorrhages with apparently insig- 
nifi N points in the macula, renal disease should be sus- 

d and careful, repeated examinations of the urine should 
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be made. ‘This should always be made a rule in any form 
of retinitis. 

Causes. —Most frequently seen in chronic granular kidney, 
lardaceous disease, and with large white kidney. In preg- 
nancy an albuminuric retinitis is not infrequent. The ne- 
phritis of scarlet fever may also produce it. Retinal changes 
may also result from functional nephritis. Both eyes are 
affected as a rule. 

Course.—In the typical type, the disease may be 
divided into hyperemia of the disk; hemorrhages and 
opacity of the retina; fatty degenerative stage, and retrograde 
metamorphosis and atrophy. Although the white spots may 
subside, they seldom disappear, and the macular changes are 
quite permanent. The last stage shows a discolored atro- 
phied papilla, contracted vessels with tissue formation along 
their walls, and pigment changes in the retina. 

Complications.—Detachment of the retina, extravasation 
of blood into the vitreous or choroid, embolism, or throm- 
bosis of the vessels, and- occasionally glaucoma has been 


noted 3 

Prognosis.—Unfavorable, excepting in t Ún dest cases 
the vision is very much impaired, and fe albuminuria 
isfatal. Analbuminuric retinitis is aXe a serious symptom, 
In the albuminuric retinitis of p ,the duration of ges- 
tation will be an important sree generally the inflam- 
matory type, and after partif&ition the inflammatory de- 
posits may be partially absorbed, good vision resulting, un- 
less secondary ey ON Q taken place. 

Diagnosis. —The tions already given under symp- 
toms are ase but all diagnostic aids should be em- 
ployed. 

Some DE es E iving Similar Retinal Appearances.— 
The neuro Nitis of some cerebral lesions simulates renal 
retiniti SA similar retinal appearances are found 


in aN AN and leucocythemia. Areas of choroidal atrophy 
a pigment masses, while the white spots of albuminuric 
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retinitis have none. Opaque nerve fibers pass from the mar- 
gin of the disk, having fan-shaped margins, and there are 
no changes in the macula, nor is there retinal edema. ‘The 
zone,or snow-bank,is circular in form, and macular and reti- 
nal changes are present. Small choroidal lesions in the 
macular region are more scattered, and also more distinctly 
yellow, and do not often assume a stellate or radial arrange- 
ment, and distinct depreciation of vision seldom occurs. 
Treatment.—The treatment of this disease must be directed 
to the systemic condition, as local measures are of no avail. 


DIABETIC RETINITIS.—This always affects both eyes. 
The disease is not seen as frequently as albuminuric retinitis. 
Hirschberg divides diabetic retinitis into two principal head- 
ings: Central punctate and hemorrhagic. 


TYPICAL DIABETIC RETINITIS (Central Punctate Diabetic 
Retinitis ).—Either surrounding the macula, or in its vicin- 
ity, are numerous small dots and stripes, of an ivory-white 
color and irregularly arranged. They may partially surround 
the macula, but have neither the stellate nor iate figure 
seen in the albuminuric type. The spots var fu hape from 
round to linear, and may have serrated 1 AA Bounded 
by the macula, papilla, superior and infeNor temporal retinal 
vessels, may be found smaller grou these spots. Single 
spots may also be seen towards iphery. Hemorrhagic 
points or stripes are eo. ween the white dots and 
macular region. The papil X not involved; there is no 
swelling nor diffuse opacįẸpf the retina. Pigment changes 
are not present and th eous is free from opacities. 

HEMORRHAGIC Orc RETINITIS. — In this form 
groups of whit s are not discoverable, but extravasa- 
tions of ro be found, either as small points near the 
posterior pa “more peripherally located and larger; large 
spots qc ng suddenly, or as hemorrhagic glaucoma. The 


Prony of the last division is questionable. 
Ja types of diabetic retinitis may merge or may be 


licated with albuminuric retinitis. 
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IIN ~ Visual defects are frequent in diabetic subjects. Vitreous 
| ; opacities and hemorrhages are common, especially in the 
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il later stages. x 
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Fic. 81.—Hemorrhagic Glaucoma. | 
Prognosis.—Unfavorable as regards visi especially in 
| the hemorrhagic form. & k 
l Treatment.—Constitutional. O 
H . LEUCOCYTHEMIC RETINITIS ( Aii Retinitis ).— This 
I disease is seldom seen, oe splenic leukemia. Both ) 
lj eyes are affected. 
Ii Ophthalmoscopic exam} Qn shows a pale fundus; this 
il ; 
i may grade in color from dle red to almost a lemon yellow. 
il Variable-shaped p NY or orange hemorrhages are seen. 
|| In the macular reg they are usually small, but approach- 
| Fi t 
Iii ing the periphęrý they are larger and more numerous. 
| White spots Gh red borders are distributed in the hemor- k 
i| rhagic aren typical cases. The arteries appear narrow, 
i light QS or yellow, while the veins are distended, rose- 
| red on ange-red in color. , 
e disk is slightly if any swollen, but its outlines are . 
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more or less hidden. Papillitis may be present. There may 
be some opacity of the retina. In some cases a hemorrhagic 
retinitis may develop which will not differ materially from 
that of other types. The color of the fundus however, will 
be characteristic of the disease. An albuminuric retinitis 
may be present as a complication. An examination of the 
blood should be made in doubtful cases. 
Prognosis.—Always unfavorable, unless the splenic con- 
dition is early recognized and will yield to treatment. 
Treatment.—Directed to the constitutional disorder. 


PROLIFERATING RETINITIS (Hyperplastic Hemorrhagic 
Retinitis, Retinitis Proliferans).—Often covering consider- 
able of the fundus, the connective tissue formation can be 
seen as a shining white, bluish, or yellowish-white mass. 
The disk may be hidden, or portions of the papilla and retina 
may be seen through well defined spaces in the adventitious 
tissue. This mass, or membrane, is often undulating and 
may follow the larger blood-vessels. The blood-vessels are 
usually beneath the growth, but sometimes apped above it. 
There may also be new blood-vessels developedehy the tissue. 
Complicating conditions may be detachme Cy the retina, 
opacities, and hemorrhages into the vitr 


Causes.—Not definitely known. é most frequently 
seen in young persons. Hemorrl into the retina and 


vitreous are undoubtedly factor often no marked circu- 
latory disturbances are presen@Mhich would account for the 
condition. Syphilis has bey described as a factor. Trau- 
matism, and in a very f ses oxaluria. 

Prognosis.—The e is essentially chronic. ‘Vision is 
not as defective Q d be supposed, and may remain prac- 
tically ATEN if complications supervene, blindness 
may result. A 

ees empirical unless some systemic dis- 
ease NS nt which might cause the condition. Jaborandi, 


iodide NW potassium, or red iodide of mercury might produce 
i rement. 
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STRIATED RETINITIS.—The characteristic ophthalmoscopic 
picture is that of light lines or comparatively broad stripes, 
usually radially arranged with the optic disk as a center. 
These striations are beneath the retinal vessels, but in front 
of the retinal pigment layer. They extend toward the 
periphery and may be bordered with pigment. ‘The color 
of the lines varies, they may be white, bluish, or yellowish, 
and generally the edges are sharply defined. There may 
be slight deviations from the normal in the other retinal 
appearances, and the vitreous may be hazy. Visual acuity 
is defective, but the visual field may remain unchanged. 
Blindness seldom results. 

Course.—Chronic. 

Causes.—Not known, and treatment gives no relief. 


CIRCINATE RETINITIS (Fuchs).—In this type there is 
a grayish opacity in the macula and vicinity. Separated 
from the macula by a zone of slightly changed tissue, is a 
zone of white, unpigmented spots, varying in size. ‘This 
zone assumes an elliptical form, and is seldom continuous on 
the nasal and temporal sides. The spots may be slightly 
elevated, and the retinal vessels pass over t 2 In severe 
cases small hemorrhages in the macular r are sometimes 
seen. The rest of the fundus may be slightly changed. 
Visual disturbances develop grad and increase until 
there may be only ability to cot gers at three feet. 

According to Fuchs, the w&¢te“Spots consist of fibrinous 
exudation, but DeWecker s they area fatty degener- 
ation resulting from eee The disease seems to 
be most frequently ge women of advanced age. 

Course.—-Excee C) chronic 


rorable, although complete blindness 
reatment is of no avail. 


Prognosis. — 


does not ocç 

PUNCTA I. ŞTINITIS.— This name was given by Mooren, 
but ERS as given the most complete description of the 
dise Hundreds of small, white, or yellowish, unpig- 
ed spots are seen in the retina. They do not become 
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confluent and are seldom located in the fovea. ‘There may 
. be no other morbid changes in the fundus. 

© Central vision is defective, but the field may be normal. 
f 


© Day blindness is often present. The disease is found in 
| young persons, especially the offspring of consanguineous 
marriage. ‘The disease often comes on early in life, or it may 
be congenital. 

Treatment appears to have little effect. 

PIGMENTARY RETINITIS (Retinitis Pigmentosa, Pigmen- 
tary Degeneration of the Retina).—In this disease there are 
. not only changes in the walls of the blood vessels, but the 
vessels are contracted ; proliferation and degeneration of the 
sustaining retinal tissue; atrophy of the nervous elements, 
‘ and deposits of pigment in the retinal substance. 


Se 
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Fic. neo Degeneration of the Retina. 


Anomalous foryms“fre not infrequent, but in typical cases 


+ 
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ic appearance is characteristic. 

f pigment resembles bone corpuscles, and 

Qotrequent intersection of the processes, some- 
So of the Haversian canals is given. Be- 

Ae the periphery, and more numerous on the 


the ophthalm 
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temporal side, the pigmentation advances, decreasing in 
amount towards the posterior pole of the eye. Usually it 
follows the course of the vessels, and may cover them in 
spots. Areas lacking in pigment may be seen, and back of 
this the larger choroidal vessels are distinguishable. 

The macular region is usually free from pigmentation for 
a long time. 

The arteries and veins are contracted, and in the later 
stages may appear as red threads, while the smaller have 
entirely disappeared. ‘The papilla always presents a dull, 
dirty color, and may be gray, yellowish, or reddish in tint. 

In these cases there is a diminution of peripheral vision, 
but central vision may remain good for a long time. In 
some cases the patient can read the finest type, yet be unable 
to get around unaided. Night blindness is often present, and 
there is a change in the macular region early in the disease. 
Nystagmus is frequently seen. In a few cases day blindness 
instead of night blindness is present. The field is generally 
regularly contracted. 


ay be the seat 


ANOMALOUS TyPEs.— The macular regio 
pNDe present. The 


of pigmentation, when central scotoma w 
pigment may be irregularly scattered the fundus, when 
clear, shining spots will be seen ų the retinal vessels. 
In some instances there will be gy sul line of subjective 
symptonis, but the characteris lymentation will be absent. 
The appearance of dissemi Ked choroiditis may also be seen. 
Causes.—The cause of thS disease is unknown. Heredity 
and consanguinity of parents is an important factor in 
its development. NC pears more frequently in the male 
than in the fer Deaf mutes, epileptics and imbeciles 
frequently show this condition, which would indicate that 
morbid copĝijions of the nervous system might have an in- 
fluence, th eyes are affected. 
waoyosis.—In typical cases it is easy. In atypical cases 
it iNSdmetimes difficult to differentiate. In syphilitic retinal 
roiditis the characteristic pigmentation is absent; the 
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spots do not follow the blood-vessels and are scattered ; vit- 


reous opacities are seldom present in pigmentary degenera- 
tion, but are in syphilitic retino-choroiditis. 


Fic. 83.—Pigmentary Retinal Changes, with ei a Wa 
Choroiditis. EAN 

Night blindness, or poor vision in a dggMtight, should 
cause a careful examination to be mad ng a mydriatic, 
if necessary, and examining the entir, idus. 

Course.—Usually a steady cont 1 of the visual field, 
resulting eventually in blindness. n some cases the macula 
may remain free from the die for a long time, and the 
process seemingly remain stfjonary. 

Prognosis.—Always : 

Treatment.—Atte to the general health, and protec- 
tion of the eyes foty excessive light and fatigue, appear to 
be all that can be Tone. 


ey OF THE RETINA (Ablatio Retinze. Amotio 
e cause of idiopathic retinal detachment is not 


TAN 
fully tstood. ‘There are a number of theories, but none 
that Will explain all cases, 
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Arlt advocates the secretion or dudatan theory, in which 
sub-retinal fluid from the choroid presses the retina against 
the vitreous. This may account for cases which develop 
slowly, and for many cases associated with albuminuric types 
of retinitis, glioma, sub-retinal cysticercus and sarcoma. 

The extravasation or hemorrhagic theory is that sudden 
extravasations of blood from the choroid occur. This may 
account for some cases which occur after injuries with loss 
of vitreous, in hemorrhagic retinitis or glaucoma, and follow- 
ing operations. 

The distention or mechanical theory of Von Graefe is that 
of elongation of the eyeball in the antero-posterior diameter, 
which might account for some cases with a high degree of 
myopia. 

Leber and Nordenson elaborated the retraction theory, 
which is that there is shrinking of the vitreous, producing 
traction on the retina. This is the most generally accepted. 

Symptoms.—The tension of the eye is diminished in nearly 
every case; the anterior chamber more or less deepened ; if 
very deep, iridodenesis is sometimes observable. The iris is 
sluggish in movement and the pupil ee In cases of 
long standing, the iris is discolored and ee ion to light is 
lost, the pupil being largely dilated “or osterior synechize 
may be present. Posterior polar c often follows. 

When the retinal detachmet or xtensive, a gray reflex 
may sometimes be distingt ko vith the unaided eye. 
Symptoms of the so-called urotic cat s eye are sometimes 
seen in these cases, espegsjalty if there is an accumulation of 
purulent fluid back of ‘Opti 

ee oe mination will distinguish three 
groups: (1) NF and varying in size; (2) Partial, 


extending n he vitreous; (3) Cope or funnel- 
shaped. 


The fi on not be easily recognized unless in the de- 

tach (Rina there are folds. These generally run nearly 

NS and the vessels bend over or appear abruptly cut off 
e edges of the folds. 
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In the second form there will be seen a shining white, 
bluish, yellow, or greenish-white color, instead of the normal 
red fundus. ‘This form is usually extensive and a tremulous 
motion of the affected area is imparted when the eye is 
moved. It will also be found in a plain anterior to the un- 
detached retina, and the difference in focussing will determ- 
ine the extent of the lesion. Nearly always the direction 
assumed is downward. Detachments at the macula are sel- 
dom found. It is unusual for both eyes to be affected. 


Fic. 84.—Detachment of the Retiya yopic Kye (indirect 
image 

The color of the detached Q will vary according to its 
transparency and the ne f the sub-retinal fluid. With 
a transparent retina r sub-retinal fluid, the change 
in appearance may n X easily recognized, but tremulous- 
ness of the affecte p © will determine the lesion. The dif- 
ferent colors w may be seen are usually dependant upon 
the color of tery uid back of the detached portion, unless the 
retina is ue, when a grayish color will be observed. 

Rupfynes of the retina are not infrequent in these cases, 
and ihe edges are separated the choroidal vessels can often 
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be plainly seen. In extensive detachments, the blood-ves- 
sels may be dark or black in color. In the later stages, 
changes in the circulation results in shrinkage of the vessels. 

In the third division, the retina may assume a funnel 
shape, the red fundus reflex is lost, and the various colors 
already described may prevail over the entire visible area. 

In cases of long standing, hemorrhages, pigment: masses, 
deposits of lime and cholesterine may be found. Synchesis 
and opacities of the vitreous are often seen, being more fre- 
quent in myopes. ‘The posterior portion of the lens may be 
cataractous, and this condition may progress to a complete 
opacity. Chronic retinitis with synechiz may also be a com- 
plication. 

Visual defects are proportional to the extent and location 
of the lesion. Sensation of light is often absent in the de- 
tached portion. If the detachment is in the macular region, 
central vision will be reduced, and as a rule both light and 
color senses are impaired. Metamorphopsia may be present. 
Photopsia and chromopsia frequently add to the patient’s 


discomfort. ~\ 
Detachment of the retina is not an un on disease. 
Men are more often affected than wome1 Ot is seldom seen 


in early life, occurring oftenest betw the ages of forty- 
five and sixty. x 
Causes.—Besides those alrea ntioned, which may be 


classed as direct, there are ~~ vhich may be termed indi- 
rect, as excessive physical eG ion, intense emotion, sexual 
and alcoholic excesses,@yregnancy and parturition, hot 
baths, ete. © 

Diagnosis.—In NX sive detachment there is no difficulty 
in making a gaps. Oblique illumination will often 
reveal this cond*fon,should it escape observation by the un- 
aided eye. ~ ritreous opacities are numerous, interfering 


_ with an efathalmoscopic examination, the field of vision 


shou taken. A very important diagnostic point with 
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the ophthalmoscope is the absence of light reflex from the 
vessels over the detached portion. 

Prognosis.—Unfavorable. In some cases reposition of 
the retina has taken place. 

Treatment.—Rest in the supine position with the eyes 
covered, but ordinarily not bandaged. Motion of the eyes 
should be restricted. Jaborandi, or its alkaloid pilocarpine, 
in full physiological doses has appeared to have a good 
effect. Solution of sulphate of eserine has been reported as 
having a beneficial action. Small doses of salicylic acid 
have been recommended. 

Operative measures as a rule are worse than useless. In 
cases of spontaneous or traumatic detachment, if there is 
sub-retinal fluid, scleral puncture, evacuating the fluid, 
might be beneficial, otherwise operative proceedings should 
not be undertaken. 

RETINAL HEMORRHAGES (Apoplexy of the Retina).— 
These may be incidental symptoms of some forms of reti- 
nitis, or occur spontaneously during systemic diseases, or 
diseases of the eye itself. Traumatisms may also be a 
factor. Change in the walls of the vessels, or ye blood 
itself are the usual causes. CN 

By means of the ophthalmoscope the Geiba may 
appear as light or dark spots, there m&be a white rim 
around these, or through degenera VO ae areas may have 
a whitish color. Infrequently QN entary change may 
take place. The hemorrhagesa{ęy be minute or include 
the entire retina. When smalMnd in the nerve fiber layer, 
they are flame-shaped or eee and radially placed. In 
the deeper layers they @y -assume a rounder form. ‘The 
macula is a favorite ion, the next choice appearing to 
be the larger ves€ly 

Hemorrhagegsommencing in the external sheath of the 
optic nerve X appear at its margin, gradually spreading 


into AO retina. Hemorrhages from the retinal 
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internal limiting membrane of the retina and the hyaloid 
membrane of the vitreous. These are most likely to occur 
at the fovea. In some cases the hemorrhages may enter the 
vitreous. 

The visual disturbances will depend upon the location, 
size, and number of the extravasations. When in the 
macula, central vision is usually destroyed. Should they 
occur in the periphery the defect may be none, or very slight. 

Causes.—Diseases which may be instrumental in producing 


Fic. 85.—Pernicious Anemia. T illa white, arteries con- 
tracted, and veins os ophic areas near the disk, 
1 


and hemorrhages over Hery us. 


this condition are, morbi @ates of the kidneys, liver, spleen; 
septicemia, simple or ious anemia, hemophilia, gout, 
atheroma of the vessA$% organic heart disease, thrombosis 
of the central ee of the central retinal artery, 
or menstrual andwralies. Following severe burns of the skin, 
retinal hemo Wages are often found, ‘Traumatisms either 
ee operative, in which there is sudden reduction of 
; 


the e. g., following iridectomy in glaucoma, Some 
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toxic agents, as phosphorus, venom of serpents, or chlorate 
of potassium may also produce hemorrhages. 

Prognosis. —The location and extent, as well as the excit- 
ing cause, will influence the final results. 

In old people, cerebral hemorrhages may follow. Hemor- 
rhagic glaucoma, vitreous opacities, or detachment of the 
retina may also result. 

Treatment.—Absolute rest of the eyes, and avoidance of 
physicial or mental exertion will be essential. In old 
persons the instillationof a weak solution of sulphate of 
eserine. Internal medication must be directed to the sup- 
posed cause. Cardiac sedatives in many cases. Jaborandi, 
bryonia, or ergot. As a rule in elderly persons, the use of 
belladonna must be carefully watched, as the effect may be 
similar to instillations of sulphate of atropine in the eye. 


EMBOLISM OF THE CENTRAL RETINAL ARTERY.—This 
means either a complete or partial obstruction of the artery 
or one of its branches by an embolus. 

Sudden blindness of the affected eye usually occurs, and 
the ophthalmoscopic appearance is characteristic. Total 
embolism is immediately followed by marked ane of the 
fundus. ‘The papilla is pale, or yellowish why but lacks 
the shining look of true atrophy. The ar s are filiform 
and can be traced but a short distance fr O edisk. In some 
cases thread-like columns of blood % seen in the larger 
arteries. Occasionally coagula Ke) od may be distin- 
guished in some of the periphergNoranches. The walls may 
have a white border. The yeit are contracted, but not as 
much as the arteries, anda relatively broader towards 
the periphery than NG sk. 

Opacities of more ‘ss density form inthe region of the 
papilla and macu, J Which, if very opaque, may give a 


milky white log Corresponding to the fovea centralis, 
the macula ins a blood red spot, or as it is called the 
IERS ot.” Very rarely this spot is lacking, or. the 
color e black. 
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Several theories for the explanation of this appearance at 
the fovea have been given, but none appear satisfactory. 
The contrast of colors may make the intensity more marked. 
Some circulation returns to the affected area after a longer 
| or shorter period, and according to Schnabel, is explained 
by the fact that to the embolus alone is not due the extreme 
i | retinal ischemia, but that secondarily there is a spastic con- 
traction of the walls of the vessels. When this spasm dis- 
| appears the lumen of the vessels is no longer completely ob- 
I | structed, some blood being able to pass, and thus partially 
|| restore the circulation. When this has occurred, retinal 
1 hemorrhages may be seen, especially in the macular region. 
| In the later stages of the disease the papilla is pale, dirty, | 
[i] or yellowish-white, atrophy occurring. The retinal arteries | 
are excessively contracted and can be traced but a short dis- | 
tance from the disk. The veins are straight and much con- 
tracted. 
An embolism may occur in some of the branches of the 
central retinal artery, when the ophthalmoscopic appearance 
I | will be the same as total, excepting that the change is con- 
| | fined to the area supplied by the affected vessel} 
| The embolus may be visible as a yellowi A but usu- 
ia ally all that can be discovered eS elling at some 


point in the artery, with more or less tial obliteration of 
| the artery on the distal side. XI 
| Subjective Sympioms.—Uisuag Riden loss of vision. In 
| some cases transitory dimness vision or blindness may 
precede the embolism, and Qe may be giddiness, headache 
and faintness. The atęəks may be a partial or complete 
obscuration of the fi vision, and have been reported in 
the fellow eye, buNt se symptoms are usually the result of 
thrombosis of or) mtral retinal artery. If the obstruction 
is in one of th&v€tinal branches, the corresponding field will 


In som es there will be temporary improvement in vision 
three return of the circulation, but it is finally lost. In 
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one case under observation, the improvement lasted four 
months. Ifa cilio-retinal vessel is present, a fair amount of 
vision may be preserved. 

Intra-ocular tension may remain normal, or it may be in- 
creased or diminished. ‘The pupil in typical cases may be 
dilated and without reaction to light. 

Causes.—In the majority of cases results from valvular 
heart disease, arterial sclerosis, aortic or carotid aneurism, 
albuminuria and pregnancy ; chorea has also been credited 
in a few instances as being a cause. No period of life is 
exempt. Usually but one eye is affected. 

Diagnosis.—The appearances described indicate some ob- 
struction of the retinal circulation, but is not proof positive 
of embolism. Thrombosis, or hemorrhages into the optic 
nerve sheath, may produce very similar appearances. 

Prognosis. —When of the central retinal artery it is always 
bad. ‘If of one of the branches, more or less vision may 
remain. 

Treatment.—Seldom any permanent improvement can be 
obtained. Operative measures have proven unsuccessful. 


by good results. Partial absorption of the c ay be ob- 
tained in very recent cases by the use of j 
main reliance must be treatment directed àe cause, which 
unfortunately in this disease promises a ee 

THROMBOSIS OF THE Centra} MINAL VEIN.—This 
condition is usually seen in sub¥ects from sixty to seventy 
years of age. 

Michel classifies three ene (1) Total thrombosis of 
central retinal veins ; <( rtial thrombosis; (3) Simple 
stasis, the result of a N 1 thrombosis. 

In the first, th illa and surrounding retina seem suf- 
fused with blood. he margin of the disk is indistinct. 
Surrounding 4#®ẹ Zone of suffusion, there are numerous cir- 
N morrhages varying in color, size and shape. 
In the the arteries and veins are hidden, but can be 
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seen towards the periphery, the veins being tortuous and 
thick, with the blood very dark-colored. In some cases there 
may be an interruption in the column-of venous blood, and 
at this point a yellowish-white spot will show. The macula 
is yellowish-gray, and the fovea contains a red spot, which 
is hemorrhagic. 

In the second form, corresponding to the zone of suffusion 
seen in the first degree, hemorrhagic stripes will be seen, 
which tend towards the macula. The rest of the fundus 
presents a similar appearance to that already described. 

In the third type, there are few hemorrhages. ‘The veins 
are tortuous, thick and filled with dark-red blood, while the 
arteries appear thin. If the occluding thrombus becomes 
organized, complete loss of sight will result, but if there is 
either partial or complete disintegration of the obstruction, 
improvement of vision will follow. 

Michel states that there is not as much reduction of vision 
as in embolism. Angelucci, on the contrary, found a sudden 
total blindness in his patients and an absence of retinal hem- 
orrhages, the patients being all young persons. 

Causes.—In the majority of cases arterio-sglgrosis is pres- 
ent. Cardiac lesions have also been suppo «ana 

Prognosis.—Will depend upon the am of obstruction, 
the permanency, and whether there a apses with hemor- 


rhages entering the vitreous. XS 
Treatment.—Improvement CR general health and ad- 
ministration of jaborandi or ku> mica. Attention to the 


supposed cause is imperativ€) 
RETINAL SYMPTOMS Biom TRAUMATISMS.—Amblyopia, 


anesthesia, TPR etachment may result from trau- 
matisms. Distin characteristic symptoms are not pres- 
ent in all ty it pain resulting from the injury, and 


visual distupba ae due partially to transient astigmatism, 
+ 
are usual esent. 


1. TÆNMATIC ANESTHESIA. — Leber gives this name for 
cas which diminished vision and contraction of the 
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visual field, which may be persistent for a long time, or even 
permanent, is present without discernible ophthalmoscopic 
changes. 

Prognosis. —Guarded. 

Treatment.—Avoidance of physical and mental exertion. 
Nux vomica, belladonna, or jaborandi internally. 


2. TRAUMATIC AMBLYOPIA (Commotio Retinze).—This 
may result from a blow on the eye, as a cork, ball, etc. An 
opalescent gray appearance of the macular region and sur- 
rounding the disk, which may be hyperemic, will be seen. 
If the point of impact can be observed, whitish infiltration 
may also be discoverable. Small hemorrhages may be pres- 
ent. Changes in the blood-vessels are infrequent, but when 
they do occur the arteries are contracted and the veins dilated. 
Central scotoma may be present. A transient astigmatism 
is not infrequent in these cases. 

The retinal opalescence forms rapidly and is usually rap- 
idly absorbed, no trace being left after a few days, but the 
visual defect may remain for some time. 

Prognosis. —This will depend upon the severity\of the in- 
jury. A retino-choroiditis may follow the trafot m, caus- 
ing permanent visual defects. 


mydriatic, and 
protection of the injured eye from brj ight. All use of 
the eyes should be interdicted. 

3. DETACHMENT OF THE RE 4—This has already been 
spoken of. 

4. RUPTURE OF THE 
complicated with rupture @} 

Diagnosis.—By bei 
the retinal TER 


Prognosis. —UNigWorable. 


D pae | 
e 
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INA.—Seldom occurs, unless 
ae choroid. 
e to discern the choroid through 


RETINAL ANGES RESULTING FROM SUNLIGHT AND 

ELECTRIC HT.—Retinal changes may result from expo- 
+ . . . . . 

sure N nse sunlight (solar retinitis), as well as intense 


oat ght (electric retinitis), as in electric welding. 
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Symptoms.—A persistent after image, or dark spot in the 
field of vision (positive scotoma). Objects may also be dis- 
torted. In the macular region very slight evidences of reti- 
nitis, or retino-choroiditis may be present. 

Prognosis.—Favorable as regards improvement, but it is 
seldom that a complete recovery occurs. 

Treatment.—Same as retino-choroiditis. Preventive meas- 
ures consist in wearing tinted lenses of yellow, a combination 
of red and blue, or as in Sheffield several layers of ruby 
glass. 

GLIOMA OF THE RETINA.—A malignant tumor starting 
from the retinal tissue, and seen only in childhood. 

Hither a circumscribed or a diffuse form may develop. 
The former is the most frequently seen and may extend for- 
ward into the vitreous (glioma endophytum) or backward 
between the retinal and choroidal structures (glioma exophy- 
tum). Detachment of the retina may follow either form, 
but is less often seen in the former, and seldom in the 
diffuse type. The choroid and optic nerve may be implicated. 

A bright white, yellowish, golden-yellow or red tinted 
pupillary reflex from the child’s eye will proably be the 
first indication noticed that there is any tbr d condition 
present. This may be noticeable from q a distance and 
has been termed ‘‘amaurotic cat’ s eye. he pupil is dilated 
and often there are no signs of eo or inflammation in 


the early stages. O 

The first stage is seldom sgn, “As it can only be discerned 
by means of the ophthalmosQOpe ; by this method a whitish 
spot, sometimes a litt rominent, and surrounded by 
smaller spots, may ke . Newly formed blood vessels are 
also generally pres 

In the second ste there is usually increased tension, the 
and painful, and the patient exhibits signs of 
suffering. Emaciation may commence in this 


1e amaurotic cat’s eye will be noticed. The re- 


be whitish, orof a red tint; small hemorrhages, 
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and white degenerative patches are sometimes seen by the 
ophthalmoscope. The anterior chamber is- usually shallow, 
the pupil dilated and the iris sluggish. .Tension may be 
nornial and vision is usually destroyed. 

This is the stage most frequently seen by the physician, 
as the peculiar reflex will be noticed by the parents. 

The third stage is the glaucomatous stage, or an irido- 
cyclitis may be present, but this seldom occurs. Frequently 
there will be a pericorneal zone of a bluish-red tint, and at 
times chemosis. ‘The cornea presents a dull surface, with 
slightly opaque spots. ‘The anterior chamber is lessened in 
depth, and the aqueous becomes turbid, the pupil widely di- 
lated and the iris muddy looking and immobile. 

In the fourth stage, the glaucomatous condition will pro- 
duce more or less dilatation of the ball, as in children the 
elasticity of the tissues is greater than in adults; corneal 
anomalies may result, as megalocornea, or keratoglobus. 
Atrophy of the ball follows this condition. 

If operative interference is delayed, the morbid mass will 
perforate the ball, and the growth may follow n optic 
nerve, involving the orbital tissues, and exe halmos 
result. 

The sclera may become staphylomato nd the mass 
perforate the atrophied tissues, or the Q s of the sclera 
itself may partake of the morbid pr A) ne fibers become 
loosened and eventually a corpora may develop, the 
glioma protruding through the neMwork. 

The cornea may be the tiss Qi vaded in which case the 
growth may escape thro WG rneal rupture, the result of - 
pressure atrophy, throv ivasion of the corneal tissue in a 
manner similar to thatysSometimes seen in the sclera ; or by 
sloughing of the,cgguea, following a secondary keratitis. 

Other metho egress are occasionally seen. 

After the giiSma has reached the exterior of the globe, 
the grow very rapid, involving all the contiguous struc- 
tures, aN may attain an enormous size before death results. 
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The majority of cases are seen prior to the age of three 
years, although cases as old as twelve years have been re- 
ported. The congenital form usually attacks both eyes. 
The growth consists of neuroglia, ganglion cells, and nerve 
fibers. 

Causes.—No known factor has been discovered. 

Diagnosis.—Attention to the appearances described should 
eliminate errors of diagnosis. 

Prognosis.—Very bad, as death usually results. 

Treatment.—lf seen before a quarter or third of the vit- 
reous chamber is filled by the growth, the chances are more 
favorable for good results, unless the optic nerve is diseased. 
After the globe is filled with the mass, the chances of suc- 
cess are much reduced, and after perforation of the ball, 
especially if the orbital tissues are affected, the chances are 
still more diminished. If enucleation is performed, the 
nerve should be divided as far back in the orbit as possible. 

Recurrence is not infrequent, and metastases to distant 
organs have been reported. When the orbital tissues are 
diseased the entire contents should be remoyed. Medication 
is useless, excepting such means as wi ve the patient 
from pain. ; @ 

CYSTICERCUS CELLULOSÆ (SuhRinal Cysticercus ).— 
Very seldom seen in this countr nd the prognosis is un- 
favorable. If the case is seç a before much damage 
has been done to the retinelNiséues, the successful removal 
of the parasite may resu RN useful vision remaining. 

AmAauRroTtTIC FAamøx Ipiocy (Sachs), Symmetrical 
Changes of the N a Lutea in Infancy.—This disease 
usually appears ng the first year. Mental development 
is arrested, Q imbecile condition is established. Paresis 
or paralysis®¥ the body may be present. Vision becomes 
redie pegetely lost. Nystagmus or strabismus may first 

tion to the eyes. Marasmus usually supervenes, 


cal] ; 
RA rest in death, which occurs within a year or two 


fhe onset of the disease. 
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The ophthalmoscopic. picture in the early stages shows 
normal looking papillæ, but in the macular region of each 
eye a diffuse white spot, about double the size of the disk, 
will be seen. In the center of this area a brownish red, 
nearly circular spot, resembling somewhat the appearance 
seen in embolism of the central retinal artery will be noticed. 
Atrophy of the optic nerve follows. 

Hirsch states that morbid changes are present, not only in 
the nerve cells of the brain, but also of the entire nervous 
system. Degeneration of the pyramidal cells of the cere- 
bral cortex, and similar changes in the retinal ganglion 
cells are present. Sachs refers the cerebral changes to 
arrested development. 

Causes.—A hereditary predisposition usually seems to be 
present in these cases. Consanguinity of the parents and 
morbid neurotic conditions will usually be noticed. In one 
case under observation,there was,so far as I could discover, 
no abnormal family history for three generations. The 
child was the only one in a family of six who had ever 
shown any eye lesion. The child died within si ionths 
from the time I first saw it, and a postmortem o refused. 


AS 


CHAPTER XIV. 


THE OPTIC NERVE. 


The nerve-fiber bundles of the retina combining and 
emerging from the eyeball at the scleral foramen, compose 
the optic nerve. This consists of bundles of medullated 
nerve fibers separated from each other by connective tissue. 
The white tissue substance of Schwann is usually first found 
after the bundles pass through the cribriform lamella, and 
on account of this structure at the point of exit the nerve is 
smaller than the rest of the intra-orbital portion. 

The lamina cribrosa is important in morbid conditions of 
the eye, as it is the weakest point in the tunics of the ball, 
composed as it is of the inner layers of the selera with a few 
choroidal lamellz, and still further weaken by the fora- 
mina, which transmit the nerve fibe Candles. Increased 
intra-ocular tension will cause this on to give way first. 
The nerve within the limits of lamina cribrosa is con- 
tained within firm fibrous wench in swelling of the 
nerve, produces constrictiga Yd strangulation, not unlike 
in effect that produced b Be fibrous ring of hernia on the 


distal portion of the y€era. 
Lying entero cribriform lamina is the papilla, 


optic nerve heaX\ort optic disk, and is the visible ophthal- 

moscopic rece of the nerve. ‘The center is normally oc- 
epression, the physiological cup from which 

etinal artery emerges. 

ital portion of the nerve passes obliquely and with 


t curves from the eyeball to the optic foramen. This 
J iation from a direct line allows not only of free movement 
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of the eyeball in all directions, but also of more or less ex- 
ophthalmos. ‘The mobility of the eyeball is lessened the 
more pronounced the protrusion. The orbital portion of the 
nerve is composed of the nerve trunk and its enveloping 
sheaths. As stated, the optic nerve is made up of nerve 


Í PA 
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Fic. 86.— HEAD OF THE O NERVE.— A, Ophthalmoscopic 
View. Somewhat to the in e of the center of the disk is the 
central artery, and to th poral side, the central vein. The 


physiological cup ang@et\e)stippling of the lamina cribrosa lie ex- 
ternally to the vein. Cs light scleral ring, between ¢ and d, and 
the dark choroidalGang d, surround the disk. 

B, Longitudi ection through the Head of the Optic Nerve, 
magnified 4: he trunk of the nerve up to the lamina cribrosa 
hasad SA because it consists of medullated nerve fibers, 7, 
which aN been stained black by Weigert’s method. The clear 
integers es, s €, Separating them, correspond to the septa composed 
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of connective tissue. The nerve-trunk is enveloped by the sheath 
of pia mater, ~, the arachnoid, ar, and the dura, du. There is a 
free interspace remaining between the sheaths, the subdural, sd, 
and subarachnoid, sa. Both spaces have a blind ending in the 
sclera at e. ‘The dural passes into the external layers, sa, of the 
sclera, the pial into the internal layers, sí, which latter extend as 
the lamina cribrosa transversely across the course of the optic 
nerve. The nervein front of the lamina is represented as of light 
color, because here it consists of non-medullated and transparent 
nerve-fibers. The optic nerve spreads out upon the retina,v,in such 
a way that in its center there is produced a funnel-shaped depres- 
sion, the vascular funnel, 6,on whose inner wall the central artery, 
@, and the central vein, v, ascend. The choroid, ch, shows a trans- 
verse section of its numerous blood-vessels, and toward the retina 
a dark line, the pigment epithelium; next the margin of the fora- 
men for the optic nerve, and corresponding to the situation of the 
choroidal ring, the choroid is more darkly pigmented. ci is a pos- 
terior short ciliary artery which reaches the choroid through the 
sclera. Between the edge of the choroid, d, and the margin of the 
head of the optic nerve, c, there is a narrow interspace in which 
the scleralies exposed, and which corresponds to the scleral ring 
visible with the ophthalmoscope.—/uchs. 


fibers and connective tissue. Separating thefibers and act- 
ing as a support to them is the neurogliagts e. The bun- 
dles of nerve fibers are arranged parall/@nd are connected 
with each other by an exchange of rs. The supporting 
structure for the nerve is conn&Sve tissue, which forms 
connecting septa, and which ind in the entire nerve. 
The outer surfaces of the mgr¥e’ fiber bundles and the inner 
surfaces of the septa are stated, the spaces forming lymph 
cavities. 

The sheaths of tl Q rve are three—inner, middle and ex- 
ternal. These a Ward as the pial, arachnoid and du- 


ral, as they 5 te from the corresponding cerebral mem- 
branes. 


The pinCreath closely invests the nerve trunk, and as it 
also f GC) the supporting septa of the nerve, and accompa- 
nie blood-vessels, it is distributed throughout the entire 
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The arachnoid sheath is so intimately connected with the 
dural or outer sheath by trabecule, that the two are sepa- 
rated by a very shallow, irregular space, the sub-dural space, 
continuous with the corresponding cerebral space. Between 
the arachnoid and pial. sheath is a wider space, the sub- 
arachnoid, and continuous with the same cerebral space. 
Trabeculz and bands from the arachnoid cross this space to 
the pial sheath. This space is covered more or less by endo- 
thelial plates, as also are the lymph spaces of the nerve. 
These constitute the lymph spaces. 

The dural sheath is a continuation of the cerebral dura 
mater. It is intimately connected with the nerve at the 
optic foramen, but it loosely covers the intra-orbital portion 
until it reaches the eyeball, where it, in conjunction with 
the other sheaths, are united with the sclera. The outer 
and middle blending with the external portion of the sclera, 
the inner going to the inner scleral coat and choroid, enter- 
ing into the structure of the lamina cribrosa. 

The blood vessels enter the nerve from the inner sheath. 

The nerve passes from the orbit through thot fora- 
men, accompanied by the ophthalmic artery, vGis lies be- 


low and on the outer side. The intra-crani rtion of the 
optic nerve is short, reaching only from 4s optic foramen 
to the chiasm. The nerve is investe by the pial mem- 


brane, the others being Sean ts the corresponding 
cerebral membranes on passing t ramen. 

At the chiasm, which is juspeneath the floor of the third 
ventricle, the two optic nerv€Sjoin, the fibers intermingling 
and decussating, appear Pasain on the posterior part of 


the chiasm, or commis@yé, as the optic tracts. 
The Reena eo the fibers in the chiasm is not well 


. understood. on the geniculate bodies the fibers of the 


nerve pass to erent portions of the brain. Of especial 
importance, the fibers that go to the oculomotor nuclei, 
and ESSE reach the cerebral cortex. The first group 
evi controls the movements of the ocular muscles and 
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sphincter of the iris, while the latter, or second group, are 
instrumental in conveying the visual impulses to the recep- 
tive cerebral area, where the molecular motion is analyzed 
and conscious vision results, 

The most generally accepted theory of the arrangement of 
the optic-nerve fibers in the chiasm is, that there is only a 
partial decussation of the fibers. The majority of the fibers 
from the temporal retinal portion are reflected from the cor- 
responding part of the chiasm to the same side of the brain, 
while the majority of those from the nasal side of the fovea 
cross and reach the opposite cerebral hemisphere. By this 
arrangement fibers from both eyes are contained in each 
optic tract. 

The probability of a distinct system of fibers from the 
macular region has been advocated and undoubtedly will be 
proven. ‘The arrangement of these fibers will probably not 
vary from that already given. This hypothesis of nerve 
distribution would give the right half of each retina or the 
left half of each visual field to the right optictract. ‘‘Avery- 
thing which the observer sees on the left sid him becomes 
an object of consciousness through ceca the cortex of 
the right occipital region, and vice ver. Fuchs. 

The fact that all of the fibers do decussate accounts 
for hemianopsia. When the defẹ&NS found in both visual 
fields, destroying vision for t fe ) Mme side of an object, it 
is called homonymous henanopsia. If communication is 
destroyed between the nerd bers from the left halves of 
both retinze, and the @rerebral cortex, the right half of 
each visual field iş ive, and only. the left half of fixed 
objects would b Ww The same condition may result when 
the defect is i ed in the cortex of the brain. Homony- 
mous hemianoPsia is always evidence of a defect of the cor- 
tex, or D iol tract, and is located on the same side as 
the aN erina area. 


IZONTAL HEMIANOPSIA, either superior or inferior, 
dy result from some lesion at the chiasm,or symmetrical 
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lesions of the hemispheres, Optic neuritis will also cause 
this condition. 
| r 
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Fic. 87.—Sch ic Representation of the Optic Tracts. ‘The 
mon to the two eyes is composed of a right half, 
f, G1. The former corresponds to the left half, Z 
two retine, the latter tothe right half, and71. The 
bonnd between the two halves of the retina is formed by the 
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vertical meridian. ‘This passes through the fovea centralis, f, in 
which the visual lines drawn from the fixed point, F, impinge upon 
the retina. The optic nerve-fibers arising from the right half, v 
and 71, of the two retine (indicated by the dotted line) all pass into 
the right optic tract, 7, while the fibers belonging to the left half, 
Zand /1, of the two retine pass into the left optictract, 71. The 
fibers of each optic tract for the most part pass to the cortex of the 
occipital lobe, 4, forming Gratiolet’s optic radiation, S, the smal- 
ler portion of them, 7, goes to the oculo-motor nucieus, A. This | 

f 

| 

| 


consists of a series of partial nuclei, the most anterior of which 
sends fibers, X, to the pupil (sphincter iridis) ; the next one sends 
fibers, 4, to the muscle of accommodation 3 and the third sends 
fibers, C, to the converging muscle (internal rectus,z). Al these i 
bundles of fibers run to the eye in the trunk of the oculo-motor f 
nerve, Oc. Division of the optic tract at g g or ee produces right 

hemiopia; and in the former case there would be no reaction to 

light on illuminating the left half of either retina. Division ofthe 

chiasm at ss produces temporal hemiopia, Division of the fibers, } 
| m, abolishes the reactlon of the pupil to light, but leaves the sight 
and also the associated contraction of the pupil in accommodation | 
and convergence unaffected. —Fuchs. 


TEMPORAL HEMIANOPSIA, that is the temporal portions 
of the visual fields being suppressed, may ogdur where the 
lesion is confined to the anterior or posterior ngle of the 
chiasm interfering with the crossed fib 


HETERONYMOUS HEMIANOPSIA sal Hemianopsia ).— 
This defect has not been found affections back of the 
chiasm. Lesions of both ner (es) ave been found in a few 
cases. ‘The nasal fields of Both eyes are destroyed, but the { 
dividing line may be irrar. Ophthalmoscopic changes 
are usually present, ag Belling, hemorrhage, or in the later 
stages, atrophy. Q 
ANOMALIES PXNYHE NERVE.— Coloboma of the Sheath.— 
A partial or mate coloboma of the sheath may exist. If 
partial, thes will be at the inner or lower portion of the | 
p cup. Part, or all of the outline of the disk 


papilla 


mce Reen. At the margin of the coloboma the retinal 
VANY $s may abruptly disappear, but may re-appear again at 
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a more elevated portion of the papilla. If the coloboma is 
not abrupt the vessels will gradually disappear. Choroidal 
coloboma may also be present in these cases. The defect re- 
sults from imperfect closure of the fetal cleft. 

Other anomalies may be changes in the direction of the 
nerve head, reversing the normal appearance. 

The disk may be oval instead of round. ‘This, if physio- 
logical, and not the result of astigmatism, will be determined 
by the indirect ophthalmoscopic examination, when it will 
retain its position, but if it is astigmatic, the long axis will 
be at a right angle to that seen by the direct method. 

Irregularities of outline of the disk sometimes occur, 
Loring describes a condition of ‘‘cone’’ or conus’’ to a space 
occasionally found, usually crescentic in appearance, some- 
times present in cases where the nerve head does not accu- 
rately fill the choroidal opening. Usually found on the tem- 
poral side but may be on the nasal, more rarely below and 
seldom above. 

Pigmentation may also be present as well as absence of 
central retinal vessels. 

Glistening white shreads or patches of sso Gd some- 
times seen. They may be nearly transp Gr or quite 
opaque, and may either partially or com) obscure the 
vessels. 

Circulation.—The optic disk de Q mainly upon the 
retinal vascular system for its blogd‘s#pply, but some diag- 
nostic features may be noticed if$ħe vessels of the papilla. 
Venous pulsation is not infrggpent, and is of no especial 
diagnostic value unless of nt occurrence. In normal con- 
ditions it may be notic , and also after the inhalation of 
nitrite of amyl, SE ans with diastole. In mor- 
bid states it is mor onounced, as in aortic insufficiency 
without a com ating hypertrophy, and in tricuspid in- 
sufficiency i begin during systole. 

ArteriaXulsation is normally absent ; hence, when pres- 
ent, K be of much diagnostic value. It may be seen 
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in aortic insufficiency, and there may occasionally be rhyth- 
mic reddening of the entire disk, the ‘‘pulse’’ of the papilla. 
When the blood pressure is much reduced, as in marked 
anemia, arterial pulsation is infrequent. In aortic aneurism 
it isnot often observable, but may at times be marked in the 
left eye, when the aneurism is near the left carotid. Arte- 
rial pulsation is sometimes seen in Basedow’s disease. The 
most significant feature of arterial pulsation is its occurrence 
in glaucoma. 

Compression of the central retinal artery, even some dis- 
tance back of the eyeball, may produce rhythmic filling and 
emptying of the veins, even with normal tension. 

ANEMIA OF THE PAPILLA.—This depends upon systemic 
diseases or obstruction of the central retinal vessels ; it may 
be found in chlorosis, pernicious anemia and leukemia, when 


a waxy, yellow pallor will be seen. In cinchonism it is 


sometimes seen. Ligation of the common carotid will also 
cause anemia of the nerve on the same side. 

Treatment.—The systemic condition must be controlled, 
when the disturbance will disappear. 

HYPEREMIA OF THE PAPILLA (Conges Ni the Disk). 
—The color of the disk normally vari@ybut an increased 
redness is found in inflammatory stat f the tunics of the 
eye. In ametropic conditions, cially hyperopia and 
hyperopic astigmatism, and e ve use of the eyes or con- 
tinued exposure to bright Sos heat, hyperemia is often 
found. Severe cardiac le s may also produce this effect, 
as well as secondary sygwilis and advanced diabetic cases, 
even where lesions nerve cannot be detected. 

Nervous distu es may also produce hyperemia of the 
disk, long p iQ}; of wakefulness, alcoholic excesses, ete. 
Neurotic pathewts will often show hyperemia. Chlorotic 
girls at pety are often subjects of this condition, and it 
EAS e seen at the menopause. 

ù&yvictims of hyperemia from nervous disturbances often 
omplain of pain in or back of the eyeball, pressure about 
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the eyes, headache, either frontal or temporal, and muscæ 
volitantes are nearly always present. In these cases a quiv- 
ering contraction of the upper lid may be noticed when re- 
quested to close the lids gently, and also a nystagmic motion 
of the eyes when an attempt to examine them is made. 

The ophthalmoscopic picture in neurotic cases is usually 
marked, the papilla being bright red, differing from simple 
congestion, which isa dull red. The margin may or may 
not be blurred. If but one eye is affected, the condition is 
easily detected by comparison of the two eyes. 

The patient usually complains of defective vision, but if 
it appears to be reduced one-third or more, and not enough 
ametropia is present to account for this reduction, it may be 
concluded that hysterical amblyopia or amaurosis is present. 

Prognosis.—Favorable, but a considerable period of time 
may be required. 

Treatment.—lf marked ametropia is present, or even a 
slight degree of astigmatism, the refractive error should be 
carefully corrected. In those cases of hysterical amblyopia, 
where the refractive condition is nearly normal, the effort 
should be made to improve vision and eliminat&Wepsycho- 


logical phase, by placing before the eyes k plus and 
minus lenses, which neutralize each otk’ The patient 
thinking that correcting glasses are e the eyes, will 


usually show an improvement in , often the normal 
acuity being obtained for both digtakee and near. In ner- 
vous asthenopia this method wi ten afford relief. 
stion will often accomplish 
g the symptonis complained of. 
In chlorotic cases ct is often indicated. In marked 
anemia, iodide of A In cardiac lesions, cactus, stro- 
phanthus, nel nitro-glycerine. Belladonna or ergot 
will often be if ted. Gelsemium or jaborandi are drugs, 
which, whe Qe indications are present for their use, will 
be foll R by good results. Pulsatilla in apprehensive 
S at times also the bromides will be found to have 
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more than medicines in ref 
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a beneficial action, as they will relieve many of the nervous 
symptoms. ‘The alimentary tract must be kept in active 
working condition. 

Locally, the use of the morphine and hydrastis collyrium 
will afford relief, if there is any conjunctival irritation. 
Avoidance of excessive heat, light and fatigue is necessary. 


HEMORRHAGE IN THE PAPILLA.—Independently of reti- 
nal hemorrhages or inflammatory lesions of the optic nerve, 
there may be isolated hemorrhages. These usually are 
found associated with serious lesions of the circulatory sys- 
tem. ‘The hemorrhages are found most frequently in the 
middle-aged, but no period of life is exempt. In old age 
arterial sclerosis may be a cause. 

Diagnosis.—The ophthalmoscopic examination will show 
disturbed circulation in both eyes when it results from heart 
disease, and in arterial sclerosis the arteries will be pale, 
probably distended, and showing a broad central band, in- 
terrupted in places, and presenting some shining reflections. 
The extravasations may occupy only a small portion of the 
disk, or one-half of it may be affected. A deep black surface 
presenting, which usually extends beyond th 
disk. The hemorrhage is in the nerve-fib 

Some mistiness of vision or discomfo 
will usually be complained of. W XO e hemorrhage is on 
the temporal side of the nerve ae isturbance of vision is 
more marked. 

Prognosis.—Usually cae If the extravasation is 
the result of arterial "Gh , however, there will probably 
be cerebral 1 Hee iter. 


argin of the 
ayer. 


using the eyes 


Treatment. — 1easures. Rest of the eyes and of 
the physical ae b systems, as well as avoidance of in- 
tense light. 1ing having a tendency to produce con- 
gestion or þ stasis should be avoided, as stooping, lift- 
ing, or wœN*ig of tight collars. The bowels should not be 
perm to become inactive, and all stimulants should be 
a Ni. In cardiac lesions the remedies spoken of under 


RY 
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hypereinia should be employed. For promoting absorption 
of the extravasations, jaborandi and bryonia. If the indi- 
cations for iodide of potassium are present, the drug should 
be administered in small doses. All general constitutional 
disturbances should receive proper treatment. 

INTRA-OCULAR NEURITIS (Papillitis, Choked Disk, Neu- 
ritis).—The different types of inflammation observed at the 
disk are termed papillitis, even when the appearances of 
mechanical congestion are lacking. 


ee 


a er emenenl 


— 


Fic. 88.—Optic Neuritis. Ophthalm View of the Papilla. 

} [Fox and Gould.| ‘The papillaja considerably enlarged 
and indistinctly outlined. It is & grayish-white color, clouded, 

| and covered with radiating st, extending into the surround- 

| ing retina. The retinal ries are contracted, the retinal 
veins tortuous and disto 


S a certain line of symptoms are 
present: (1) Ch 1 the papilla. The disk is reddened 
and the margin pbSetired. Swelling of the disk and the light 
spot lost. Ņ On completely hidden, the center very red, 
while thę ish periphery gradually descends and merges 
l into thQNWna. As the disease progresses the swelling in- 
me mixed grayish appearance being noticeable and the 
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Symptoms.—In all 
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position of the disk can be determined only by the conver- 
gence of the blood-vessels. 


Nee ae = E ER 


Fic. 89.—Optic Neuritis. Longitudi ction through the head 
of the Optic Nerve. [Fox TY uld.| The nerve-head is 
swollen, projecting above tke ounding retina. ‘The inter- 
vaginal space is distended uid. The ophthalmoscopic view 
of the head is not charagteKtic. [see Fig. 88.] 


The amount of the s@Wfing can be estimated by the direct 
ophthalmoscopic >- (See table for estimation of the 
depth of the eya JO 

White SR be seen in the disk which sometimes 
partially CORD the retinal vessels. 

2. CHANGES IN THE VESSELS.—The arteries are smaller 
ands hter than usual, and are more or less covered by 


3 
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ee 


THE OPTIC NERVE. 337 


the tumid tissues. Arterial pulsation is sometimes present. 

The veins are distended, tortuous and dark colored, and 
may disappear in part of their course, as they often sink in- 
to the swollen tissue of the papilla. Ifthe vessels are dis- 
tinctly seen the central light streak will be visible. The 
tissues may be so swollen that the vessels at the center of 
the papillitis may appear, to be diminished in number. 
Thickening of the adventitia of the blood vessels may occur, 
giving the appearance of white lines along the edges. 


3. HEMORRHAGES.—Upon or close to the swollen disk, 
hemorrhages are often seen. If they are in the nerve fiber 
layer they are narrow and flame-shaped, but if in the deeper 
plane the shape varies. They may be single or multiple, 
and the entire affected area may appear hemorrhagic. The 
retina may also participate inthe hemorrhagic display. 
Vision in these cases may not be materially affected. For 
this reason an ophthalmoscopic examination should always 
be made, even when good vision is present. As a rule one 
eye is more affected than the other. Diminution of vision 
may come on slowly or quite rapidly, and in gs me cases 
sight is quickly lost, but this seldom occurs. EAN 


| 
| 


4. THe FIELD OF VIsIOon.—Peripheral n eventually 
shows‘contraction, either regular or ir lar. The blind 
spot increases in size, and scotoma n A oar as a result of 
t implication of the axial fibers. rors may occur if 
the disease results from cerebri esions so located as to 
| cause this condition. Color Gdrception is often defective 


when no other changes Renae or peripheral vision are 


present. Red and gr ception are usually lost first. 


| EXTERNAL AP NCES.— The exterior of the eye usu- 
| ally shows no ch&nge in this disease. 


| CharacteristGpupillary manifestations are absent in the 
early stagesC)Ymmobility of the iris occurs only in complete 


TEN 
Sy AR ms of irritation are rarely seen. 
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FORMS OF INTRA-OCULAR NEuURITIS.—When the intra- 
ocular disease is the result of inflammatory action in the orbital 
portion of the nerve (retro-bulbar neuritis) extending to the 
papilla, itis called descending neuritis. If there is implica- 
tion of the retina, neuro-retinitis. 

Intra-ocular neuritis or incipient choked disk is the term 
employed for those cases in which the most elevated point 
of the swollen disk is less than 3.00 D. from the level of the 
retina. When the distance is in excess of this, the term 
choked disk is applied. Leber uses the term fafzllitis to 
designate these conditions. As a rule both eyes are affected. 

Prognosis.—Simply a hyperemia of the disk alone must 
not be mistaken for papillitis, but a careful, methodical ex- 
amination should always be made, and if any doubt exists, 
repeated examinations will be necessary in order to elimi- 
nate errors. 

Causes.—Tumors of the brain or meninges, as well as 
meningeal inflammation are the commonest causes. It is 
supposed that papillitis does not follow in morbid growths 
of the medulla. Tumors of the cerebellum appear to pro- 
duce a more aggravated type than those of Y cerebrum. 
Septic and epidemic meningitis, cerebral abs@@ss, ħydroceph- 
alus and orbital tumors are less frequent, ses. Albumi- 
nuria may also be a factor as well asc sis. Circulatory 
lesions, emphysema or neoplasms 1e nerve have also 
been credited as causes. O ; 

Persistent headache will n&gr y always be a prominent 
symptom in these cases. A\XJrequent examination of the 
eyes should always be Qr when this is complained of. 
Headache is also a c symptom in the early stages of 
albuminuria. HysisNcal patients will also complain of 
cephalalgia, bua ¢tiferential diagnosis in the latter cases is 
usually not djicuit. 
diseases where there is direct pressure on the 
acts, the swollen disk presents a grayish white 
there is little vascularity. Softening of the brain, 
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cavernous thrombosis or aneurisms may also be causes, but 

are less frequent. Epilepsy, myelitis and general paresis 

may be associated with papillitis. 

h Besides cerebral causes, papillitis may be present in febrile 
diseases and the exanthemata. Syphilis either as a direct 
manifestation or through gumma of the brain or meninges. 

| Gonorrhea (Panas). Lead poisoning or other toxic agents, 

| Extreme anemia. Menstrual disturbances. Exposure to 
excessive cold; rheumatism, when one eye only may be 

l affected ; cranial deformities ; sun-stroke, and injuries, or 


| 
ý 
f 
} 
{ 


\ excessive exertion. It may also occur iodiopathically with- 
i out any known cause, and has appeared as a congenital 
affection. 

Morbid states of the orbit may be factors, and also suppu- 
| rative diseases of the accessory nasal cavities. Unless both 


orbits are diseased the papillitis will be confined to one eye 
| and the diagnosis may be made positive by other local 


symptoms. 
In a few cases the neuritis has been associated with con- 


siders this fluid identical with the cerebro-spin Mat d, while 
Priestley Smith and Nettleship ascribe smal] pal polypi as 
the cause. In these cases headache, na 
ness and even delirium may be present XN 
Course.—In the early stages co n and edema of the 
) disk occur. The swelling may be y gradual, extending 
over a period of months or eve ars, and with progressive 
diminution of vision. In meny cases tumefaction comes on 
rapidly. When the inflas@dyatory and edematous condition 
subsides, the veins b ess tortuous and distended, and 
vessels which wer en by the tumid tissues can be dis- 
| tinguished; this L pecially noticeable at the center of the — 
papillitis whie comes depressed. A more uniformly gray 
color is see Q)hich grows paler and as a rule, the temporal 
margin é disk first becomes visible, the clearing con- 
NS the entire margin is seen. 


| stant escape of a watery fluid from the nose. ber con- 
| 


, unconscious- 
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The central portion of the swelling may still be covered by 
some of the inflammatory tissue. The disk finally becomes 
white and atrophic ; the vessels contracted, with white tissue 
frequently seen along their edges. The site of former 
hemorrhages may be seen as elevated spots of degeneration, 
as well as evidences of retino-choroiditis. 

Prognosis.—This will depend upon the exciting cause. 
When the case is amenable to treatment, as in many cases 
of syphilitic gumma, there may be recovery with good vision. 
Death may occur during either the first or second stages of 
the disease, but when it does not, blindness may gradually 
occur. 

THEORIES OF THE MECHANISM OF PaPILLITIS AND 
CHOKED Disk.—Many theories have been advanced for 
this condition, but the one which seems the most plausible 
is advanced by Deyl. At the exit of the central retinal vein 
from the nerve trunk it passes through a narrow slit in the 
pial sheath. The edges of this opening swelling, will pro- 
duce compression of the vein, thus causing a slight stasis, 
which frequently is the formative stage of the disease. 

Whenever there is increased tension wit e resultant 
obstruction to the passage of lymph an od from the 
cranial cavity, and the intracranial @fSsSure increasing, 
more and more pressure will be exer@§yon the nerve at the 
optic foramen, still further mS he flow of blood and 
lymph from the optic nerve. M of the nerve trunk and 
its sheath, dilatation of the fServazinal space, and increased 
compression of the centr nal vein result. 


Treatment.—The exairig cause should be ascertained, as 
treatment must be di@égted to the constitutional disease. In 
syphilitic cases, 1 doses of iodide of potassium should be 


given until th pyysiological effect is obtained. The use of 
mercury shd be restricted to the formative stages, as after 
atrophy I@}tommenced,even though the disk is still swollen, 
the r. Sion of vision will be accelerated. Inunctions of 

ANN will prove useful in the early stages, provided 


me 


| 


c 
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albuminuria is not present. At the first indication of ptyalism 
it should be stopped. ‘The red iodide of mercury and the 
corrosive chloride of mercury have proven most satisfactory 
in the early stages however. 

In anemic cases iodide of arsenic. Chlorotic cases usually 
require cuprum. Rheumatic cases cimicifuga, bryonia, rhus 
tox., Rhamnus Californica, salicylic acid or the salicylates. 
Menstrual disorders, cimicifuga, jaborandi, viburnum pru- 
nifolium, bryonia, and pulsatilla. To relieve the edematous 
condition the use of apocynum or apis,or the two combined, 
has afforded relief in some cases even where brain tumor 
was the cause of the disease. 

Orbital diseases usually require surgical interference. Oper- 
ations on the nerve sheath have been performed, but dre of 
doubtful benefit. 

RETRO-BULBAR NEURITIS (Orbital Optic Neuritis).— 
This type of neuritis differs from the preceding by having 
its origin in the orbital portion of the nerve. 

The disease may be chronic or acute. ‘The chronic form is 
often divided into toxic amblyopia and retro-bulbar neuritis 


tobacco, etc. Asthma cigarettes which co stramonium 
may also produce it. 

Symptoms.—The ophthalmoscopic prsMre may show slight 
reddening of the papilla, most freq hie} thy on the nasal side, 
or there may be a normal appealies If the patient per- 
sists in the excesses which cauSe’the symptoms, there may 
be a temporal, wedge-sha ector of the papilla, showing 
adull pallor. A HS inution of vision occurs and a 


proper. 
The toxic form results from oa alcohol, 


subdued light will gi e best visual acuity. After a time - 


close work will (bej fmpossible. Both eyes are usually 
affected to the game degree. 

Central, o olor scotoma, especially for green and red, 
the gree erally being the most defective, is one of the 
Most nN d symptoms. Peripheral vision for white and 
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the other colors normal, extending inwards to the scotoma. 
In very severe cases the peripheral band may be inter- 
rupted, especially in the upper outer quadrant. 

Causes.—Besides those mentioned, bisulphide of carbon, 
cannabis indica, chloroform, opium and its derivatives, iodo- 
form, lead, arsenic, chloral and diabetic toxine may cause 
these symptoms. Seldom seen under the age of thirty-five. 

Pathology.—Supposed to be an inflammation of the inter- 
stitial connective tissues of the papillo-macular bundles, but 
Nuel thinks the disease primarily is macular, degeneration 
of the cells resulting, and that secondarily the optic nerve 
changes occur. 

Prognosis.—Chronic but usually good if seen early and 
removal of the toxic agent is enforced, 

Treatment,—In the majority of cases the removal of the 
exciting cause will be all that is necessary. When the dis- 
ease is of long standing, the use of nux vomica will be 
advantageous. Dilute phosphoric acid will be indicated 
in many of these cases, the indications being thirst, nervous 
and mental anomalies, with a general atonic condition of 
the system. Diaphoretics, and diuretics are ays of value 
in these cases as the poison will be more r ly eliminated 
from the system, but active catharsis rule should be 
avoided. Y 

RETRO-BULBAR NEURITIS. ra Syte is often seen 
under the age of thirty, and Gore frequently in women. 
But one eye is affected as a & 

The onset of the y mee ften sudden, and there is pain 


in the eye, especially w the eye is moved, or on pressure. 


Vision is very oo 

The ophthalm ic examination may show marked red- 
ness of the disk O may be negative. The papilla may be 
quite promi RS possibly 1.00 D. and the margin of the 
disk abn ly colored. After several weeks the papilla 
aN ee or the temporal portion may be a per- 

ae » white color, while the nasal portion may be pinkish. 
`Q 


p 
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The arteries may be slightly contracted, but often there is no 
change in the size of the vessels for years after the attack. 

The pupils and ocular muscies are often implicated in this 
disease, and may be sluggish in movement. 

Central scotoma is present, and is usually round, although 
it may assume different shapes, and as a rule is very ex- 
tensive. 

Causes.—Most frequently this disease is a manifestation 
in diabetes, sulphonal poisoning, syphilis, multiple cerebro- 
spinal sclerosis. beriberi, sulphur fume intoxication, as some- 
times seen in rubber factories, and acute catarrhal states 
A hereditary tendency where no known cause can be 
assigned is often seen, and appears to prefer the male mem- 
bers of the family when about the age of twenty, 

Prognosits.—In mild cases the disease may last but a few 
weeks, and there may be marked improvement in vision as 
the morbid process declines, but the scotoma may be per- 
manent. Blindness seldom occurs. In the more severe 
cases vision will be much impaired. 

Treatment.—This appears to have but littleg Pence as 
regards the eye. The constitutional lesion wer being of 
such a character as to not be amenable to ment. 


ACUTE RETRO-BULBAR NeEurrris. XOX is distinguished 
from the chronic type by its addr! As arule there 
is severe pain in the back of thegeye” frontal, temporal and 
vertex pains, extreme visual di€tyYbances, commencing with 
dimness and ending in total Ondness, possibly within a few 
hours, or it may be sever ys before this occurs. Both 
eyes are usually ate hit when only one, it is usually 
the left. Lateral ee of the eye is painful, but a rotary 
motion is less so. 1e upper lid may be widely retracted, 


or the lids tigh&D closed. Palpation of the ball is extremely 
painful. ~ are-dilated, and react but little if any 
to REN ulation when the disturbance of vision is con- 
A 
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A close examination of the eyes is difficult, but the 
ophthalmoscope may show all phases, from an apparently 
normal appearance to that of choked disk. Hemorrhages 
are infrequent, or may appear as small streaks of blood at 
the upper and lower margins of the disk. 

As the severity of the disease subsides, there is a. return 
of vision, but central scotoma may be more or less permanent. 
Atrophic changes often follow, and when they occur the 
visual acuity is permanently impaired. The disease appears 
to be a primary interstitial neuritis. (Elschnig. ) 

Causes. —Toxic agents affecting the central nervous sys- 
tem. Onaccouut of the peculiar character of the pain in 
and around the eyeball, it would appear to be in many cases 
rheumatic or gouty, and a cold would accentuate the symp- 
toms. Syphilis, the exanthemata and diabetes may cause 
it. Inflammation of the nasal tissues, or of the accessory 
nasal sinuses ; orbital inflammation may also be an exciting 
cause. 

Prognosis.—Always guarded. Under proper treatment 
a more or less complete recovery may be made,, but central 
scotoma and contraction of the peripheral ian be per- 
manent. 

Treatment.—Attention to the supp ause of the dis- 
ease. For the severe pain, P motion of the eye, 
bryonia will give relief. A te ruised feeling of the 
tissues indicates cimicifuga. physiological action of 
jaborandi will also frequentie Nord relief. Rheumatic and 
gouty conditions may alş@yequire in addition the salicy- 
lates, colchium, rham iodide of potassium, etc. 

The remedies re Na and their indications have been 
given under ot AE 


sheaths sub-vaginal space contains granulation tissue, 
son <tefids from the pial sheath into the nerve trunk. 
tions of the inter-vaginal space may be obliterated 


e ol .—This is an inflammation of the nerve 
+ 


a exudation. 
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The ophthalmoscopic appearance is as variable asin retro- 
bulbar neuritis. 
The acuity of vision may be normal, or considerably dis- 
turbed, depending upon the amount of morbid change and 
l the resulting compression of the nerve. 
o Causes.—Tubercular, syphilitic, or suppurative menin- 
gitis, the inflammatory action extending to the nerve sheaths 
through continuity of tissue. In the latter disease, fibrinous 
exudation is found in the sub-vaginal space. 

Diagnosis. — Not only the ophthalmoscopic picture, 
which often is negative, but there will usually be pupillary 
asymmetry, and inpaired action of the ocular muscles, as 
well as the general constitutional disturbances, 

Prognosis. —On account of the usual exciting causes, 
guarded, as in many instances descending atrophy of the 
optic nerve will result. 

Treatment. —Prompt attention to the exciting cause will 
afford the only hope for good results. 

ATROPHY OF THE OPTIC NERVE (Neuritic Atrophy, Pa- 
pillitic Atrophy ).—Different varieties of atro are de- 
scribed, as primary, secondary, consecutive (1 ič or posi- 
| pape. retinal and chorotditic. The lag ng forms of 
consecutive atrophy (DeSchweinitz ). 1y of the nerve 
and papilla always follows N) of the supporting 
| connective tissue. A more or le stant line of symp- 
f toms are present in this condien, although the clinical 
types will present v oo 


OPHTHALMOSCOPIC CH S.—CHANGE IN THE DISK.— 
The color varies fron Reve gray to white, gradations in 
color are often notic E a reddish or greenish tint. The 
variations from tke pormal are o:ten only perceptible to the 
experienced opperver, and both the direct and indirect 

| methods 20 employed with a varying intensity of 


oo Wo 
| hay er of the papilla may be but slightly depressed, 
or tha entire surface may be excavated, depending upon the 
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amount of nerve fiber degeneration which has occurred. If 
_ a physiological depression be present, it will further modify 
the form. A mottled appearance of the lamina cribrosa 
may show at the bottom of the excavation, but is not uni- 
formly present. 

The margin ot the disk is usually very distinct in com- 
plete atrophy, but when the atrophy has been preceded by 
neuritis or retinitis, partial obscuration may be present for 
some time. Whenever the scleral ring is broadened it al- 
ways is an indication of atrophy of the nerve head. A broad 
scleral ring will often be seen in the early stages of spinal 
atrophy. In these cases there will also be a change in the 
color of the disk, and contraction of the red and green color 
fields. 


CHANGES IN THE VESSELS.—In neuritic (consecutive) 
atrophy, the arteries are contracted and the veins appear 
larger by contrast. White bands along the vessels may be 
seen in many of these cases. In simple atrophy there may 
be no change in the vessels, but contraction of the arteries 
may occur. Retinitic and choroiditic atro will show 
very marked contraction of the retinal vesse d diminution 
in their number. $ 

The fundus of the eye will show ng @§fracteristic changes 
in simple gray and white atroph gN owing papillitis or 
retinitic atrophy, degenerated ke) ndicating the sites of 
former hemorrhages, and pis aent masses are generally 


found. 

Independently of se changes there 
will be change in c sion. This varies from a slight 
diminution to bli ss. When the morbid process is 
bilateral, one sile js more affected than the other. 


CHANGE Ww ERIPHERAL VIsIon.—There may be regular 
or pene ee anne and central scotoma. 
cae ric contraction does not indicate positively the 


S 


f the atrophy. When the macular bundles are 
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affected, central scotoma results. The temporal field is more 
defective in spinal atrophy. 

CoLtor Freitp.—The field for colors is always defective. 
The green field is usually first contracted, then the red, blue 

f and yellow successively. Exceptions to this rule are not 
infrequent. 

Central color vision may be confused or disturbed in the 
same way. Color changes are usually much more marked 
than for form (the white field). 

PUPILLARY CHANGES. — This will depend upon the extent 
of the degeneration. More or less paralytic mydriasis is 
present, and when complete atrophy has occurred, the pupil 
is fully dilated and the iris immobile. In some cases the 
act of convergence will cause pupillary contraction, even 
when light stimulation fails to produce any change. When 
only one side of the nerve is atrophied, reaction occurs only 
when the light is projected upon the unaffected portion of 
the retina. 

The importance of making a careful diagnosis by xclusion 
cannot be too strongly insisted upon. It is ofte ossible 
to make acertain diagnosis by the ophthalmogy c appear- 
ance of the papilla alone. 


PRIMARY ATROPHY (also termed gray @ogressive, spinal 
and tabetic atrophy ).—Usually bot s are affected, but 
not to the same extent. In the pices the disk may 
show a superficial capillarity, wens gives a red tinge, but the 
deeper layers are gray. ‘Thgycleral ring may be somewhat 
hazy. As the atrophy roO Sses, pallor of the nerve head 
is marked, the scleral oad and clearly defined. 

When the atrop iG) ge is fully developed, the disk will be 
gray or white, wi t times a bluish or greenish tinge and 
with a transt fegnt appearance. The lamina cribrosa is 
usually plai @Yscemnible and the excavation, if present, is 
comple he arteries may be contracted, or all the vessels 


ae r of normal caliber. 
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SECONDARY ATROPHY.—The appearance of the disk is 
usually similar to that of primary atrophy, although a more 
decidedly white color is often seen. The retinal vessels may 
be contracted, the arteries usually the most. 


CONSECUTIVE ATROPHY.— I. Post-PAPILLITIC ATROPHY. 
—In this type, the colors of the nerve already described are 
seen much accentuated, but the translucent appearance of 
the disk foundin the primary form is lacking, and the 
lamina cribrosa cannot be seen Slight haziness of the disk 
margin is present, and there is a thickening of the perivas- 
cular lymph sheaths. ‘There is contraction of the arteries, 
and the veins are often decidedly tortuous. Change in the 
retino-choroidal tissues is also often present. 

2. RETINITIC AND CHorRoIpDITIC ATROPHY.—This form 
results from severe retinitis and choroiditis. The disk is 
yellow and somewhat waxy looking, the borders illy defined, 
and the vessels often very much contracted. 

Causes.—Atrophy results from inflammation of the nerve, 


choroid and retina, embolism and thrombosis of the central - 


retinal vessels, and in addition, posterio € 1al sclerosis, 
lateral sclerosis, insular sclerosis, and th neral paralysis 
of the insane, when gray degeneri ah the optic nerve 
occurs. The cases showing gray wO eration in posterior 
spinal sclerosis vary, but are esti d at from 25 per cent. 
to 35 per cent. The chang ior begins in the pre-ataxic 
stage. 

Primary atrophy has | Orpoa as resulting from cold, 
mal-nutrition, and eek menstrual disturbances. In 
some cases it also Sys o be produced by syphilis, toxic 
action of some d > diabetes and chronic malaria. 


Hereprraky Oprie NERVE ATROPHY.—Leber describes 
a Sake cents type, the male members appearing to 
be the stff}ters, although the tendency may be transmitted 


vorite time for its appearance, although it has been 
as early as five years, and as late as the forty-third 


by ANS male. The average age of twenty appears to be 
theg 
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disk and edema; (2) gray discoloration of the papilla; (3) 
pronounced .atrophy. Central scotoma is usually found. 
In quite a number of cases no cause can be assigned for optic 
atrophy. 

Secondary atrophy may result from any condition produc- 
ing compression of the optic nerve tract, or the chiasm. Dis- 
tention of the lateral ventricles, the pressure of _a tumor, 
aneurism, or exostosis pressing upon the chiasm. Obstruc- 
tion at the optic foramen may be a cause, and meningitis 
has been said to produce it. Injuries about the head, even 
without bony fracture, have been followed by atrophy. 

Diagnosis.—A careful consideration of the symptoms de- 
scribed, anda methodical examination of the eye by the 
different methods, with as complete a history of the patient 
as possible, will be necessary to avoid error in diagnosis. 
Under the appropriate headings will be found descriptions 
of the various physiological and morbid appearances of the 
papilla. 

Course.—The disease is essentially chronic, on or 
even years may elapse before the disease beco St tionary. 
The cause will usually have an influence ona rapidity. 

Prognosis.—In the primary form it is vorable, as the 
| morbid change continues asa rule uD blindness results. 

In consecutive atrophy the progr should be guarded, 
as the resulting vision will depe SA the extent of shrink- 
ing of the tissues following thdQeuritis. In atrophy of the 
axis of the nerve, the bes @sults are generally obtained. 


| year. Norris describes three stages : (1) congestion of the 


All conditions must be lered in making a prognosis, 
and the more carefuNy d complete the examination, the 
better prepared o l be to give a valuable opinion. 


Treatment.—Te cause of the disease will influence the 
| treatment, tip fortunately in the majority of cases but 
ne. 


little can 
In W cases the use of nitrate of silver in doses of grs. 
| y% a our times a day for two weeks, then allowing an 
ww 
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interval of one or two weeks, again repeating. Argyria is 
j less liable to occur when the drug is given in this way, 
irgot in doses of git. xv to xx four times a day have 
given good results in several cases, rapid relief from the 
| tabetic symptoms being followed by visual improvement. 
| Belladonna in some of the cases will also give good results. 
| When the pain in the back is severe and the visual disturb- 
ances are considerably increased, codeine has appeared to 
| 


have a beneficial effect. 

In syphilitic cases iodide of potassium. Mercury should 
seldom be used in these cases, and when it is, extreme 
caution should be observed, as the drug will tend to hasten 


atrophy as a rule. Phosphorus, dilute phosphoric acid, | 
arsenic, and iodide of arsenic have also been employed with 
good results when the indications for the drugs were present. 
The different forms of electricity have been used, but the 
| results have not been gratifying in most instances. Nux 
vomica has been employed, but in tabetic cases the use of 
drugs which increase the flow of blood to the affected area 


i will aggravate the disease. ~\ 

| INJURY OF THE OPTIC NERVE. — This S result from 
penetrating wounds of the orbit. Fra of the orbital 
plates or base of the skull may also e the nerve, and 
I atrophy will always follow when Cos rve is injured. 


TUMORS OF THE Optic N Tumors of the nerve | 
I very seldom occur, but wheaXpey do, they may assume any 


of the forms of tumors. imary tumors of the nerve 
| are most frequently see hildren, and as a rule are benign. 
| rever. 


| No age seems exen 
if Symptoms.—E thalmos is usually the first symptom 
| noticed, the eye truding forward and somewhat outwards 
and downwegds. The limitation of motion of the ball 
|- depends yp% ypysi the amount of displacement. Vision is early 
| affecte « no may result in complete blindness. The pro- 
| gre w the growth is slow and usually painless. The ! 
1 gy mesoni picture reveals distended veins, disk red- 
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dened and edematous, later atrophy of the nerve and 
shrunken veins. ; 

Treatment.—Karly removal of the tumor promises the 
best results. Enucleation of the eye is necessary as a rule, 
Exenteration of the orbit has been performed in four cases, 
(DeSchweinitz. ) 


HYALINĘ BODIES IN THE PAPILLA (Colloid Bodies, 
Verrucosities, Drusen).—These are occasionally found in 
young persons whose eyes in other respects are normal. 
Where there has been an optic neuritis, pigmentary, or 
albuminuric retinitis, they are also sometimes seen. Usually 
they are separated, lustrous, pearly, spherical bodies, but 
may be numerous and confluent. When they are deep in 
the nerve tissue it is often difficult to recognize them. 

They may entirely cover the margin of the disk, and also 
the disk itself, with a mulberry like-mass. ‘The blood-vessels 
may be seen at the center or side of the disk. The bodies 
usually encroach upon the retina, sometimes extending 
quite a distance. One or both eyes may be nee 

The granules consist of hyaline substancey ty ich may 
show points with a tendency to calcareous neration, 

Diagnosis.—When the bodies are few deeply seated, 
the condition may be easily overlook In pronounced 
cases the diagnosis is easily mad hough it has been 
mistaken for optic neuritis, ngi careful examination 
shonld eliminate such an errory 

Prognosis. —Good as far 
other marked fundus cha 
ances are slight if ar 

7 ear a, s known no treatment has had any 

li 


vision is concerned, as unless 
es are present, visual disturb- 


influence on this Wiskase. 
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CHAPTER XV, 


AMBLYOPIA, AMAUROSIS, AND VISUAL DISTURB- 
ANCES WITHOUT OPHTHALMOSCOPIC 
CHANGES. 


The terms amblyopia and amaurosis both mean dimness of 
vision, the former term denoting obscurity of vision and the 
latter loss of vision. The two terms are often used synony- 
mously and are generally supposed to designate visual de- 
fects without visible changes, but sometimes the term amau- 
rotic is employed to describe eyes blinded by inflammatory 
diseases. 

Amblyopia should be regarded as a descriptive symptom 
of defective vision, without sufficient seinen 
changes to account for the defect. 


CoNGENITAL AMBLYOPIA.—These Š ee have de- 
fective vision without any eases sions of the fundus, 
but an abnormal disk may b 1 in some cases, and 
variable sized scotomas may a nh especially for colors. 
Hyperopia and ae N nearly always very marked. 
Correction of refractive @jrors, while it may improve the 
vision, will usually faj give good visual acuity. Careful 
correction howeve Wai be given, as at times improve- 
ment will occur? ether the result of stimulation of the 
retinal elemeptS+tthe nerve fibers, or an increased develop- 
ment of th NE ual centers of the brain, itis impossible to state. 

Angee ex anopsia is aterm used for defective vision 
sup NY to result from disuse of the eye. This may occur 
Aw s of congenital cataract, corneal opacities, or with an 
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| impervious persisting pupillary membrane, and in an eye 
| which has turned from infancy. The amblyopic eye may 
| improve if the fellow eye becomes blind or is lost. 


In two cases, one a man of thirty-eight, the other of 
twenty-two, by carefully correcting the refractive errors, 
and covering the good eye two or three times a day, im- 
provement followed, in the first case from 1-200 without a 
glass to 20-80. The second case whose vision was 5-200 at 
first examination, after fitting with a correcting lens, in 
three years had improved -to 20-30, and read Jaeger No. 
without difficulty. At the time of the first examination he 
could not see Jaeger type at all. 

In some instances a low grade of choroido-retinitis in 
the macular region brought on by irritating stimulation 
may be the cause of an amblyopia. (Gould. ) 

Coloboma of the iris, and microphthalmos are congenital 
defects which may also produce amblyopia. Retinal hemor- 
rhages in the newly born would account for some cases. 
In albinism, amblyopia is present. Nystagmus is usually 
present when botheyes are amblyopic, but when one 
is affected, the affected eye may turn. 


7 ———— 


CONGENITAL COLOR AmBLyopia.—Color pNdness. De- 
fective color sensation has been found i it Kut three per 
cent, of the cases examined, the n Du males. 
( Only about o.2 per cent. being found ‘ey a Both eyes 

are affected, excepting in rare ingiQyces, and. heredity ap- 
pears to be a factor. 
All of the functions of the Qı, excepting for colors may 
be normal, and in thes ns abnormal defects have 
been discovered. ‘The N alous condition has been divided 
into N O to perceive colors, partial 
color blindness þeg the rule, and one or more of the pri- 
i mary colors ca De distinguished. Dyschromatopsia, when 
| there is a UY y in recognizing colors, although the pri- 
t mary col ay be distinguished, but the gradations are 
l undet D Various theories have been advanced to account 
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for color blindness, the ones most generally accepted being 
the Young-Helmholtz and the Hering. The former of 
these theories recognizes three primary colors, red, green,and 
violet, and holds that there are three sets of nerve terminals 
in the retina, or a division of the rods and cones which re- 
spond to the stimulation of these colors. The shades being 
produced by the light stimulus affecting the divisions to a 
greater or less extent. White results when all the ele- 
ments are stimulated equally. 

The stimulation imparted by the longer color waves, as at 
the red end of the spectrum, will produce but little change 
in the nervous elements which are supposed to receive the 
shorter waves, violet. The same rule holds true when the 
light waves are short. An orange color produces consider- 
able stimulation in the red terminals, also in the green, and 
but little in the violet. In the brain are corresponding sets 
of ganglion cells, which are in direct communication with 
the retinal elements through the nerve. ‘This theory is the 
one most generally accepted. 

The Hering theory recognizes six primary color sensa- 


tions, which are arranged in pairs of ant istic or comple- 
mental colors, black and white, red an een, yellow and 
blue. These colors are recognized sr through dissimi- 


lation or assimilation of the visual stance. Changes pro- 
duced in the visual substance, e retina depending upon 
the stimulation are perceive ONA brain as color sensations. 

Both of these theories founded upon the supposition 
that the defect is in thesve itself, or rather of some of the 
receptive elements. S 

Investigations &ké failed to show any abnormal condition 
in the eye, ayd @ a question whether the defect is not in 
the visual ce rather than of the receptive portion. The 
number h@ging this view is in the minority. ‘The preva- 
lence ROG blindness in the male, and the very low percent- 
a iN 1e female, would make it appear plausible that edu- 


K Wn of the color sense was a factor. It is a well known 
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fact that the ability to estimate distance, size, and form of 
objects only comes after considerable experience. This may 
be said of any of the special senses. It isa matter of edu- 
cation, and this cannot occur without development in the 

| analytical portion of the brain. It is a well recognized 

| fact that all of the special senses are simply modifications of 
the universal sense of touch, developed from the same 
embryological tissue, and it would seem to be a rational 
explanation that cerebral defects should be present in color 
blindness rather than that there exists an abnormal condition 
of the receptive portion of the eye. 


REFLEX AMBLYOPIA.—Many reflex causes have been 
assigned for some amblyopic cases, but as a rule have proven 
erroneous. Irritation of some of the branches of the fifth 
nerve, especially from. defective teeth, have caused am- 
blyopia. Intestinal parasites, and naso-pharyngeal diseases 
have produced amblyopia. 


TRAUMATIC AMBLYOPIA.-—Injuries of the occipital portion 
of the head, blows upon the forehead, especially in the 
region of the supra-orbital nerve, and injuries oN spinal 
cord may produce amblyopia. A fracture o ving the 
optic canal, hemorrhage into the cranial cay, disturbance 

| or disorganization of the cerebral cortex with secondary 

| changes in the nerve, are factors in R cases. 

| An ophthalmoscopic examinatignNaty be negative. The 
amblyopia may be temporary, bersSf effusion or extravasa- 
tion have occurred into the ipgervaginal space of the optic 
nerve, it may be permanen 

After railroad accid Cri excessive amblyopia is often 
developed by the vjct(@s, which may be permanent until a 
verdict has been Cape by the jury. 

Treatment. Bast will be an important element in the 


g treatment of Ye cases. Nux vomica, dilute phosphoric 
acid or orus may be beneficial. 
; Amb ia and amaurosis may also result from some 


gen diseases and the toxic action of many drugs, either 
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through direct influence upon the retina, the visual centers, 
or possibly vaso-motor disturbances affecting the circulation 
to these structures. Clinical divisions are: 


Uremic AMBLYOPIA OR AMAUROSIS.—This is quite 
common in pregnancy and scarlet fever. In the latter dis- 
ease it is associated with albuminuria in the desquamative 
stage. Both eyes are affected, and not infrequently total 
blindness occurs, accompanied by brain symptoms, vomiting, 
convulsions, stupor, coma and hemiplegia. Pupillary re- 
action may not be absent in these cases, 

In pregnancy the disease is usually one of the later mani- 
festations, appearing near the close of gestation. 

The ophthalmoscope may reveal nothing, or a slight neu- 
ritis, or a woolly appearance of the disk may be present. 

Prognosts.—Usually good as far as vision is concerned, 

Treatment.—Directed entirely to the exciting cause. 


GLYCOSURIC AMBLYOPIA.—Besides diabetic cataract or 
retinal hemorrhages, an amblyopia may develop without 
any special fundus changes. 

The visual field may be normal, or it ma peripherally 
contracted. Sometimes hemianopsia, bt 
always present, and frequently in thos 
stainers from the use of alcohol and@bacco. When color 
scotomas are present, a careful a is of the urine should 
always be made for sugar, ev ases of excessive tobacco 
users, 


lor scotoma is 
“ses who are ab- 


Prognosis.—Very unfavorable. 
Treatment.—Direc the diabetic condition. 


MALARIAL Ax Ro IA.—In many cases no lesions of 
the fundus age sent, but transient loss of vision, or 
total phe ges for variable periods, possibly months, 
have RRA The malarial poison appears to have an 
influeng€)pon the optic nerve and retina. The action of 

3 


NN în producing temporary amblyopia must be remem- 
beð One or both eyes may be affected. 
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Prognosis. —Usually good. 

Treatment:— Quinine, unless the patient’s system has 
already been overloaded, arsenic, gelsemium, or whatever 
remedy may be indicated. 


AMBLYOPIA FROM Loss OF BLoop.—Spontaneous hemor- 
rhages more often produce this condition than traumatic. 
Hemorrhages from the stomach or bowels are credited with 
producing the most complete amblyopia. The amblyopic 
condition may be temporary on account of diminished blood 
supply, or permanent blindness and optic nerve atrophy 
may result. Excessive uterine hemorrhages may also at 
times produce transient amblyopia. 

The ophthalmoscopic examination will show all grades of 
anemia, from a slight paleness to an atrophic whiteness of 
the disk, and the arteries are contracted. In the most un- 
favorable cases the lesions often cannot be seen until after a 
week ortwo. Retinal hemorrhages and neuritis may follow. 

Prognosis.—Most favorable following uterine hemor- 
rhages, less so in stomachic hemorrhages. 

Treatment.—Rest. Proper hygienic aie, EN: easily 
digested food. Nux vomica, ignatia, arsenic te phos- 
phoric acid, or any other remedies required © condition 
of the tissues. xf 

DruGc AmBLyopia.—The list of which may pro- 
duce amblyopia is so large that byt ENA be mentioned. 
Amblyopia may result from the oe effects of male fern, 
iodoform, cannabis indica, a nitrate of silver, tobacco, 
salicylic acid, ergot, osmi ot cocaine, mercury, bisul- 
phide of carbon, santo e amonium, ptomaines, carbolic 
acid, salts of lead, is 1zol, chloral, quinine, coal tar 


products, and mar ei 
Lead and itys@lts may induce a neuritis, but amblyopia 
without ne Aoscopic changes has been seen. ‘The con- 


dition w Re a neuritis is generally transient. 
Quin N mblyopia only follows the administration of 
rae of the drug as a rule, but DeSchweinitz re- 
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ports one case, a susceptible and neurotic woman, who showed. 


decided temporary amblyopia when but twelve grains of the 
drug were administered. In this form of amblyopia com- 
plete blindness follows the ingestion of the drug, the papilla 
showing extreme pallor, and the retinal vessels are diminished 
in size and number. 

When the amblyopia is not so pronounced, there will be 
contraction of the visual field. Other symptoms which are 
sometimes present are, color and light senses diminished, 
and during the blind stage the pupils dilated and the iris 
immobile, while corneal anesthesia has been noticed in some 
cases. The primary effect of toxic doses of quinine is to 
diminish the blood supply to the retina and optic nerve, 
this is accomplished through spasm of the vessels. 

Central vision may or may not be fully restored. The 
visual field gradually increases, but does not regain its nor- 
mal. Pallor of the disk may remain for years. Gruening 
reports one case where the macula contained a cherry- 
colored spot, and a scotoma in the visual field of another. 

The treatment of this form consists in aveidence of the 


further use of the drug. Inhalations of nj of amyl, and 
the administration of nux vomica, or s@ythnine, digitalis, 
gelsemium, etc., the object being to us ch measures as will 


improve the eliminative powers oN system. 

AMBLYOPIA FROM TOBAC AD ALCOHOL.—Tobacco, 
alcohol, and tobacco-alco Speen constitutes the 
most prevalent type of tQ condition. Either one of the 
two may produce poya but the two toxic agents are 
generally rG ppears most frequently after the 
age of forty. ~~ 

Symptoms CSR: patients complain of a misty or smoky 
medium bepwetn them and the object. The ability to do 
close wogkNS impaired, and relief is sought by adopting or 
N reading glasses. Visual acuity diminishes, until 


b istance and near vision are practically abolished, 
Ne ability to distinguish red and green is lost, horizontally 


a 
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oval, central negative scotomas are found by the use of the 
perimeter. Day blindness is present as a rule. 

Ophthalmoscopic changes are not always present, but 
hyperemia of the disk is often seen during the early stages, 
and in the later stages, in the temporal portion of the disk, 
corresponding to the macular nerve fiber bundles, may be 
seen a triangular atrophic spot. 

Diagnosis,—The line of symptoms given, as well as the 
history of the patient will usually be sufficient. 

Prognosis. —Usually good, when the patient will abstain 
from the use of the exciting cause. 

Treatment.—Hot or Turkish baths, and hygienic meas- 
ures. Nux vomica, or jaborandi. 

PTOMAIN PoISONING.—The poisonous alkaloids found in 
tainted meat, cheese and sometimes in ice-cream may pro- 
duce amblyopia. 

Symptoms.—Similar to belladonna poisoning. Mydriasis 
and temporary dimness of vision. Ptosis is often found, 
and the action of the external ocular muscles is lessened or 
destroyed. Ophthalmoscopic changes do not ap > 

Treatment.—Removal of the exciting cause Wï possible 
and the employment of measures to save life of the 
victim. xO 

HYSTERICAL AMBLYOPIA.—This of blindness oc- 
curs in both sexes, but is more fr "$ found in young 
women. Complete loss of visionat with a prompt pupil- 
lary change to light when o nd eye is covered, will 
usually be found. O 

Ophthalmoscopic e on shows a normal fundus. 
Most frequently it ca proven that vision is present in 
the supposedly blir je. Achromatopsia, or dyschroma- 
topsia, contractigy, of the visual field and hemianesthesia 
are symptoms nalsoadditionally present. Hemianopsia, 
and infre My scotoma may also be present. 

The v SY defect sometimes is that of crossed amblyopia, 
i, ore or partial blindness on the side of the hemi- 
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anesthesia, and a defect of visual acuity upon the opposite 
side. 

Partial or complete color blindness may be present, and a 
more or less reversal of the normal order is sometimes found. 
As is to be expected, hysterical subjects wiil usually show 
other symptoms. Blepharospasm, ptosis,monocular diplopia, 
conjugate deviation of the eyes, etc. The limitation of 
symptoms shown being proportionate to the intelligence of 
the patient. 

Prognosis.—Usually favorable, but a considerable time 
may be required to effect a cure. 

Treatment.—Avoidance of mental or physical fatigue; a 
change of scene is often beneficial. Suggestion is important 
in these cases. Pulsatilla, valerianate of zinc, arsenic; in | 
fact the cause of the hysteria should receive attention. i 

SIMULATED AMBLYOPIA (Simulated Blindness, Malinger- 
ing ).—Persons often feign blindness of one or both eyes for 
various reasons; it may be for sympathy, to escape work, 
etc., and not infrequently for obtaining heavy damages for 


g 


supposed injuries. 

Various methods for detecting the de X have been 
employed. Inall examinations for de Qng feigned blind- 
ness the examiner should be in a ition to watch both 
| eyes closely, in order to prevent patient from closing 
| first one then the other eye, Oe to find what character 
| of test is being made. 

HARLAN’S TEst.—In @Ofrial frame, place before the 
| supposed sound eye a S oo D. lens, and before the affected 
1 


have the patient look at the dis- 
S, read the letters on the card, it of 
ith the eye claimed to be blind, as it 
Ssible to read the letters with the sound eye 


| eye a —o.25 D. le 


| tance card. If 

necessity is d 

would be it 

| with a No D. lens. 

| JaN tests these cases by successively interposing 

b Dh the sound eye and the reading type, a pencil or | 

| J? if the patient continues reading correctly it shows that 
O | 
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the diseased eye is being used. In this test absolute im- 
mobility of the patient’s head and also of the reading card 
must be obtained. 

Welz’ plan is by employing a prism of six or eight degrees 
base out, placed before the bad eye. If binocular vision is 
present, the sound eye will turn inward to fuse the image, 
becoming straight again when the prism is removed. ‘This 
is never found where there is absence of binocular vision. 

Many other methods are employed, but these should be 
sufficient to place one on his guard, respecting the case. 

When both eyes are claimed to be blind, it is much more 
difficult to expose the falsity of the claim. Pupillary re- 
action to light is not conclusive evidence of malingering, as 
this may occur in many cases where the eyes are blind. A 
test for feigned blindness in both eyes,suggested by Priestley 
Smith and E. Jackson, is to place a lighted candle before the 
patient, then placing a six degree prism base out before one 
eye; if vision is present in both eyes the eye behind the 
prism will turn inward, and when the prism is removed will 
move outward, the other eye not moving. 


It is very important that the examiner be so ed as to 
watch the movement of the eyes carefully i se cases. 
NIGHT-BLINDNESS (Functional Ni lindness ).—In 


this condition there are no retinal legi It is a functional 
disturbance where from some ca IEE sensibility of the 
retina is diminished, or the adane power of the retina is 
imperfect. * 

Exposure of the eyes to į se light seems to be a cause 
in some cases. Scorb ie ons or a debilitated condition 
of the system appears ~~ an influence in producing this 
symptom. People\njtropical countries seem to be the most 
subject to night@jindness. It has also been observed in 


*The two t 


> nyctalopia and hemeralopia are both employed 


to PEAS ither night blindness or day blindness, and the 
various aN rities differ regarding their application. Nyctalopia 
is eanet used for night blindness, however 
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large schools, especially in the spring and early summer. 
(Nettleship, Snell.) In Russia during Lenten fasts it has 
appeared to be endemic. In xerosis of the conjunctiva it is 
not an uncommon symptom. 

In a bright light the vision may be normal, but on dark 
days, at twilight and at night, the acuity is much diminished, 
often being so marked that the patient cannot move about 
without assistance. 

Treatment.—lf due to bright light the eyes should be pro- 
tected by dark glasses. If mal-nutrition appears to be a 
factor this should be overcome, but in the majority of cases 
treatment is of no avail. 


Day BLINDNESS.—( See note under night blindness.) Those 
who see better in a subdued or dim light, while in a bright 
light vision is defective, are termed day blind. Irregular 
contraction of the field of vision is seldom present. In reti- 
nitis nyctalopia, as described by Arlt, and with the chronic 
types of orbital neuritis, it is sometimes found. It may be 
in other optic nerve diseases as well as in some retinal 
affections. 

In irideremia, albinism and iris col a, it may be 
present. In some cases it may bea c ital defect asso- 
ciated with an amblyopia. Occasjogry y it develops idio- 
pathically without any known ao and persons who have 
been working in a dim light have been confined in 
dark places may show this Suiition 

Prognosts.—lf acquired W4may be relieved, but if con- 
genital little can be pradGéed. 

Treatment.—M to restore the system to a normal 
condition, and gA Naliy accustoming the eyes to ordinary 
light. 

Snow BÆNDNESS.—This is not often seen excepting 
among repens who live in high altitudes or latitudes. 

S ms.—Conjunctivitis and sometimes chemosis. A 
big è sensation of the eyes and lids, lachrymation, photo- 
Ryoria and blepharospasm. In aggravated cases ulceration 
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of the cornea sometimes occurs, the pupils are contracted, 
and by the ophthalmoscope, the retina will be found hyper- 
emic. Acuity of vision may or may not be affected, unless 
the cornea is implicated or scotomas are present. 

Analogous symptoms are found in persons exposed to the 
glare of the arc light or electric furnaces, electric ophthalmia. 

Prognosis.—Usually good, although the intolerance to 
light and the conjunctivitis may continue for some time. 

Treatment.—Rest of the eyes in a moderate light, mydri- 
atics and the use of the hydrastis collyrium will usually be 
sufficient. 

ERYTHROPSIA (Red. Vision ).— Colored circles of light have 
been described under glaucoma. In patients who are totally 
blind there is occasionally a complaint of colored lights, 
evidently resulting from some irritation of the visual centers. 
Red vision sometimes occurs after cataract operations. 


Santonine poisoning has also produced it, but it mav induce 


yellow vision (xanthopsia). In atrophy of the optic nerve, 
red vision is often noticed, Ayanopsia, or blue vision, is a 
very rare condition, and is described by Burnett ¥ Ai g 
in persons with amber colored cataracts. řed vision 
as a rule is usually transient. 


Treatment.—The bromides, pulsatilla yd gelsemium. 


CHAPTER XVI. 


AMBLYOPIA OF THE VISUAL FIELD, SCOTOMAS, 
HEMIANOPSIA. 


In order to positively differentiate many diseases of the 
eye the use of the perimeter is necessary. Besides the 
changes noted in glaucoma, retinitis, choroiditis and optic 
nerve lesions, there are other visual defects which are im- 
portant in making a diagnosis. 

CONTRACTION OF THE FIELD.—Contraction of the field 
may be concentric (regular), eccentric (irregular), or sec- 
toral. In homonymous hemianopsia, the halves of the 


fields are symmetrically defective, and resis from intra- 
cranial lesions. ‘The contractions result ocal or cen- 


tral lesions, & 
ScotomAs.—Blind spots or Scoto may appear in both 
eyes. A scotoma may be positiv gative ; if positive it is 
distinguished as a dark (rela O black (absolute) sco- 
toma. When negative, it d ops during the examination, 
not being recognized at firsù” The physiological blind spot, 
or blind spot of ario isa typical example of a neg- 


ative scotoma. 

Scotoma may A in any portion of the field, and 
may be single Qr multiple. 

Scotoma Gay result from opacities or foreign bodies in the 
refractiveQy edia, which would also include hemorrhages 
or ing of the eye through traumatisms. Any lesion 
destin the functions of a portion of the visual area will 


duce scotoma. 
> 364 


r 


3 


| 
| 
| 


ee ee 


AMBLYOPIA, 365 


The causes which produce this are usually divided accord- 
ing to location. Partial embolism of the central retinal 
artery, or a thrombosis, will produce marked changes in the 
visual field, usually central. A foreign body will produce a 
scotoma at its location. Retinal degeneration through any 
cause will also show limitations of the field. Malnutrition 
of the retina and choroid, and hemorrhagic retinitis may 
produce scotomas or irregular contraction. Albuminuric, 
circinate, and diabetic retinitis form central scotomas and 
in the later stages, amblyopia or amaurosis with contraction 
of the field. Retinitis pigmentosa ordinarily produces very 
marked contraction of the field and amblyopia: 


CHOROIDITIS.—Changes in the nutrition and circulation of 
the choroid will be followed by scotomas. Coloboma may 
cause a scotoma and wiil show a sectoral defect. Hemor- 
rhage, rupture, or tumor will produce scotomas proportion- 
ate to the extent of the lesion. In exudative choroiditis 
multiple scotomas are frequent and are relative or absolute. 
When they become confluent, the size of the Ny is in- 

T 


creased and may assume the form of a ring. RY ction of 
the visual field usually occurs. When the lar region 
is affected, the scotomas will be centrax he posterior 


staphyloma of myopia may be of C93) a size that the 
normal blind spot will be consider iar In senile 
atrophy both central scotoma, Ta ion of the fields and 
amblyopia may result. x 

GLAucoMA.—The attereps Shes of contraction have been 
described. 

OPTIC NERVE.— Ir oma of the nerve and sheath 
there is increased PN the blind spot. Sectoral defects 
are generally fondy in injuries and tumors of the nerve, 
with contractiqyo the field and amblyopia. In papillary 
diseases, th Wange will depend upon the amount of tissue 
implic ow. blind spot being usually increased in size. 
Atro WS the nerve generally results, when contraction or 
sect defects and scotomas are found. 
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Central scotoma usually follows a retro-bulbar neuro- 
retinitis, and also in toxic amblyopia. 

Optic NERVE ATROPHY.—Sclerotic changes of the optic 
nerve may cause amblyopia, as well as posterior spinal 


sclerosis. The color fields usually show more contraction ' 


than that for form. Scotomas are often present. 

In stationary nerve atrophy, there may be no further 
changes in the visual acuity, but complete blindness may re- 
sult when the process continues, (progressive atrophy of 
the optic nerve). 

Hereditary atrophy is a form which usually makes its 
appearance between the ages of twenty and thirty, and 
scotomas are present. 

INTRA-CRANIAL DISEASES.—Hemianopsia or Hemiopia. 
‘This condition has been described. ; 

PUPILLARY REAcCTION.—Of especial diagnostic impor- 
tance in brain lesions, particuiarly when associated with 
eye symptoms, are the pupils. Consensual reaction to light 
is the normal condition when the stimulus is directed to 
either eye. 

The method of conducting the examinatj Ns important. 
The patient should be in a darkened roe with the light 
- placed in such a position that no we) ays fall upon the 
eyes. Then directing a weak ligh n a plain mirror onto 
the retina, throwing the light o ly, and watching the 
pupils, will show whether theare insensitive retinal areas. 
The light from a concave mMfor may be used ina similar 
manner, being careful t Cnittuse light is. not thrown over 
the retina. A) 

In hemianopsia N light thrown upon either the defect- 
ive or normal (dg of the retina causes contraction of the 
pupil, it willejow that the lesion is back of the primary 
optical ceytess. When contraction of the pupil does not 
follow Gen the light falls upon the defective portion of 
the NY, but contracts when light is directed upon the 
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normal side, the lesion is in front of the primary optical 
centers. In the first case there is no disturbance of the 
sensory motor arc of the pupils; in the latter the lesions 
interfere with this arc, and the term hemianopic pupillary 
inaction is employed,or as it is often called, Wernicke’ s symp- 
tom. ‘The prognosis in such cases depends upon the cause 
f of the lesion, and also whether it is amenable to treatment. 


| 
! 
| 
| 


MONOCULAR HEMIANOPSIA.—Besides the forms of am- 
| blyopia given under hemianopsia, there is a condition in 
l which but one eye is affected. The supposition being, that 
í a part only of the fibers of one tract are involved. 


PARTIAL FUGACIOUS AMAUROSIS (Flickering Scotoma).— 
Thisis a temporary blindness, beginning usually in the 
i center of the field of each eye, and increasing until the en- 
| tire field is affected. Vertigo and occasionally defects of 
| speech or memory may be associated with it. Vibrating 
) spots or shadows are complained of. Headache and vomit- 
ing follow the attack, when the blindness subsides. 
Causes.—Disturbances of cerebral circulation ig probably 
the cause. It has also been noted in sy philitinta Q 
Prognosis.—Depends upon the cause, a cs a serious 
lesion of the brain may be present. & 
Treatment.—This should be directe& be the restoration of 
normal circulation, if possible. Be na, ergot, gelsemium 
y cactus, strophanthus, etc. I€ Ssfhilis appears to be a 
factor the use of the proper refy ies as indicated. 


RETINAL ANESTHESIA Myblyopia of the Visual Field).— 


This has already been See page 287. 
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DISEASES OF THE ORBIT. 


ANATOMY. 


The orbit consists of bony walls which vary in strength 
according to the position. The shape of the orbits are 
described as pyramids or truncated cones, the base being 
forward and outward, and quadrilateral in form. The upper 
snargin is formed by the frontal bone. ‘The frontal sinus 
usually produces a prominence at the upper inner angle, 
while the upper external angle is marked by the junction 
of the ascending process of the malar with the frontal. The 
supra-orbital foramen, or notch, is located near the junction 
of the middle and inner third of the superior margin. 

The outer border and the external half of WY léwer border 
are formed by the malar, and presents a p orbital edge. 
Continuous with this is the sharp oe the superior max- 
illary which forms the inner hal at 1e lower border and 
extends upwards to the inter ngular process of the 
frontal, forming the inner mas of the orbit. The sharp 
edge disappears on the inner e a little below this junction. 
The anterior border of t Gpchrymal canal is formed by the 
sharp edge of the inng rgin. 

The angles of th ital walls are rounded, so that the 
pyramidal age e is not so marked as that of the base. 

The inner $ of the orbits are nearly parallel, but the 
axes of th ae ts run outwards and downwards. The roof 
of the asses backwards, in nearly a horizontal plane, 
but 4 o concave. In front it is formed by the orbital 


nae the frontal, and behind by the lesser wing of the 
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sphenoid. ‘The inner orbital wall is vertical, joining the 
roof nearly at a right angle, but below gradually curves into 
the floor. The bones forming the inner wall are, from 
before backwards, the nasal process of the -superior max- 
illary, the lachrymal bone, the orbital plate of the ethmoid, 
which constitutes the greater portion and posteriorly a small 
portion of the sphenoid body. ‘The posterior portion of the 
lachrymal bone is in the same plane as the ethmoid, but the 
anterior part, separated from the other by a ridge, forms 
with the ascending process of the superior maxillary the 
lachrymal groove or canal. 

Situated between the ethmoid and frontal bones are the 
anterior and posterior ethmoidal foramina. The inner wall 
for the most part is extremely thin, and tumors on either 
side find little resistance from this structure. 

The floor of the orbit which slopes downward and out- 
ward is formed mostly by the orbital surface of the superior 
maxillary, the palatal forming a small triangular portion 
near the apex, and the orbital process of the malar forming 
a portion at the outer anterior angle. Ext lly and 
occupying the posterior two-thirds, is the speppe- maxillary 
fissure, which opens into the zygomatic fogs€ 

The outer wall consists of the malar ¢ riorly, and the 
greater wing of the sphenoid posteriori) 

The sphenoidal fissure which rt NP vards and outwards, 
is situated near the back of th Sor oit between the greater 
and lesser wings of the sphend\#?, Near the lower end of 
this fissure is the apex of orbit, which opens into the 
middle fossa of the sku l transmits the ophthalmic vein 
and the orbital nervgsN@xcepting one or two small branches 
from the second NON of the fifth pair. A little external 
to this foramends a spinous process to which a part of the 
external rec Merete is attached. A little above and ex- 
ternal toner end of this fissure, and. located in the 
lesser of the sphenoid, is the opening of the optic 
foraryen, a short canal which transmits the optic nerve and 
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ophthalmic artery. The optic nerve passes in curves from 

the optic foramen downwards and outwards to the eyeball. 
The orbital muscles are the levator palpebræ superioris, 
the external, superior, internal and inferior recti, and the 
superior and inferior oblique, With the exception of the 
inferior oblique, these muscles all start near the optic fora- 
men. The foramen and inner part of the sphenoidal fissure 
t, 2 


Fic. 90.—Anterior Orifice of the ENS ne Eyeball. Nat- 
ural size. ‘The tendons of the four Nj Aa are cut off near 
their insertion upon the eyeball, O inferior oblique, o7, and 
tendon, os, of the superior obliqu' left entire. The latter comes 
out from the loop of the trochl@) or To the temporal side of the 
trochlea lies the supra-orbi tas: Zz, and somewhat to the out- 
side of this there is a for , 2, which is not regularly present, 
for a branch of the Ne ital nerve. In this case the infra- 
orbital foramen, fi, jaNNso abnormally divided into two distinct 
foramina. Z is ficc of the zygomatico-facial canal, f the 
lachrymal fossa. uchs 

+ 


are RTA d by a short tendinous tube which furnishes 
the RE al origin of the recti muscles. The external rec- 


tus as an additional attachment to the spine usually 


aay at the outer border of the fissure. "The recti muscles 
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form a cone, inside of which lies the optic nerve and its 
accompanying vessels, while externally to the cone are the 
levator and oblique muscles. The muscles are composed of 
straight parallel fibers with but very little connective tissue. 
As the muscles pass forwards they become more and more 
tendinous, and invaginate the capsule of Tenon, passing 
under the conjunctiva, and are inserted into the sclera at 
from five to eight millimeters from the cornea. 

The muscles vary considerably from each other in strength. 
The internal rectus is the strongest, and the superior rectus 
the weakest. 

The superior oblique passes along the upper inner part 
of the orbit, becoming a small round fibrous bundle as it 
passes through the tendinous pulley, then expanding into 
tendinous tissue, passes backwards and outwards between 
the superior rectus and the eyeball to its insertion. The 
insertion varies, but usually the anterior point is about as 
far outward as the outer end of the superior rectus, and lies 
back of the equator of the globe nearly the same distance as 
the insertion of the superior rectus is in front of it ee line 
of attachment then usually runs in a curve ra d and 
inward to the nasal side of the meridian. 

The inferior oblique has its origin fron e floor of the 
orbit, just inside the opening for the ngage uct. Its struc- 
ture is distinctly muscular. ‘The nS passes between the 
inferior rectus and the floor of thérbit, then curves around 
the eyeball to its point of inserti@D at the back of the globe 
at the outer and inferior po @. 

More or less closely ip g the eyeball from the optic 
nerve nearly to the cor WO arin is a delicate membrane, 
Tenon’s capsule. “capsule and the conjunctiva merge 
into a single membrane close to the margin of the cornea. 
Tenon’s caps closes a lymph space between it and the 


eyeball. ctive tissue bands are contained in this space 
which ay numerous in the posterior portion. ‘This 
capsule aħo separates the eyeball from the orbital cushion 
of 


O 
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From the fibrous tissue of the sheaths of the ocular 
muscles, strong expansions are given off, which pass to the 
adjacent structures, probably giving steadiness to the move- 
ments of the eye as well as co-ordinating action to the other 
tissues. 

Bounded anteriorly by Tenon’s capsule and the fibrous 
expansions of the extrinsic muscles, is a cushion of fat fill- 
ing the orbit. Enclosed within the cone formed by the 
recti muscles and Tenon’s capsule, the fat is delicate and 
loosely placed, especially around the delicate structures 
enclosed therein. In some portions of the orbit, as at the 
lower front part, and around the lachrymal gland, the fat 
lies in comparatively hard masses. Variations between the 
two forms are found in different portions of the orbit. 

The ophthalmic artery, a branch of the internal carotid, 
accompanies the optic nerve through the optic foramen, 
usually below and to the outer side, and enclosed within the 
dural sheath of the nerve from which itemerges soon after 
entering the orbit. The artery divides into three divisions, 
the first of which constitutes the central reti artery and 
the ciliary arteries ; the second supplies t uScles, lachry- 
mal apparatus, and the lids, as well a anterior ciliary 
arteries ; the third, the terminal bra sand the ethmoid 
arteries. 

Meyer arranges the branche Qe ophthalmic artery as: 
1, the retinal with the inner &iliaTty arteries ; 2, outer ciliary; 
3, lachrymal; 4, superior aQ external muscular ; 5, supra- 
orbital with the posteriggthmoidal ; 6, internal and inferior 
muscular ; 7, anteri 10idal ; 8, final division into palpe- 
bral, frontal and Variations from this arrangement 
are frequent. 

The orbital wéins form a freely anastomosing system with 
the caveri Ga sinus, the facial vein, and branches from the 
ternary 

ee ophthalmic vein begins at the upper inner 
aggte of the orbit, formed by communicating branches from 
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the frontal and nasal veins, passes backwards between the 
optic nerve and superior rectus, through the sphenoidal 
fissure to the cavernous sinus. ‘The inferior ophthalmic 
vein, much smaller than the superior, passes backwards 
near the floor of the orbit, but above the inferior rectus, 
usually emptying into the cavernous sinus. The venæ 
vorticoseze pass backwards from the ciliary veins, and may 
unite with either or both of the ophthalmic veins. 

The lymphatic circulation is maintained through both 
vessels and spaces. 

Nerves.—The orbital nerves are the third, fourth, and 
sixth pair, first division of the fifth pair, and some 
fibers from the sympathetic division from the cavernous 
plexus. 

The nerves enter the orbit through the sphenoidal fissure, 
the highest and most external being the lachrymal, next 
the frontal, then the fourth, all passing outside the external 
rectus. Passing inside the muscylar cone is, first, the 
upper division of the third, a little below this nerve the 
following nerves enter the eye at about the same level; the 
nasal, lower division of the third, and the sixth re 

The upper division of the third supplies th@jévator and 
the superior rectus. The lower division ies branches 
to the inferior and internal recti, and a branch to the 


superior oblique. The fourth ner a the superior 
oblique, and the sixth nerve su ee) the external -rectus. 
The lachrymal nerve supplies agsinyna gland and gives 
off branches to the upper lid part of the conjunctiva. 
The nasal branch eG or two ciliary filaments, also 
the infra-trochlear BEERS hich supplies the lachrymal sac, 
conjunctiva, lids A areas of the nose; after leaving 
the orbit it is finalh distributed to both the mucous surfaces 
and integument the nose. 

The Ze ae ganglion is located about two-thirds of the 
distanc he ball to the optic foramen, and is on the 
outer G and close to the optic nerve. ‘The shape and size 
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of this ganglion is variable. It has a short (motor) root 
from the third, coming from the branch to the inferior 
oblique, a long (sensory) root from the nasal, and one or 
two sympathetic fibers from the cavernous plexus. From 
this ganglion the short ciliary nerves are given off. 


CONGENITAL ANOMALIES.—ANOPHTHALMOS.—This | is 
an absence of one or both eyes, usually both. A child born 
in this condition may present other anomalies or it may be 
otherwise normal. ‘The lids are generally small and sunken. 
When the lids are separated the empty orbit is seen, The 
palpebral fissures are small. This condition seems to result 
from some disturbance which retards the development of the 
anterior primary encephalic vesicle. 


CycLopiA.—This anomaly results from the fusion of the 
orbits and eyes, so that there is but one eye situated where 
the root of the nose is normally located. 

Some cases of monstrosities being born having more than 
two eyes have been reported, but they areveryrare. Either 
of these conditions results from faulty development in the 


embryo. Ņş 
Symptoms of Orbital Diseases. —In tae 0 the orbit 


two symptoms are nearly always preset 1) Exophthat- 
mos or proptosis, protrusion and dis ment of the eye- 
ball. (2) Immobility of the eyeb his may be partial 
or complete, and if vision is not impaired, diplopia re- 
sults on account of the limitafign of motion. 

Complete immobility in ital disease is distinguished 
from the immobility o alysis of the external ocular 
muscles (ophthalmopd xterna) by ptosis being absent. 
(Noyes. ) XS 

Other symptdmg‘Which are not so constant may also often 
be noted in these cases. 


fae pen CHEMOsIS.—This may be localized or 
gene GN indicates in a measure the location and extent 


of oe 


rbid process, 


eg gpa = 


sO) 


DISEASES OF THE ORBIT. 375 


Eyelids.—In inflammatory action of the orbital cellular 
tissue there will be redness, edema and swelling of the lids. 

Pain.—Usually most pronounced on palpation, or on 
attempting to move the eyes. Frontal headache, which if 
neuralgic in character will generally show that the frontal 
sinuses are also implicated. Pressure along the margin of 
the orbit will show tenderness when the periosteum is dis- 
eased. Fluctuation may or may not be present in orbital 
abscess. 

VISUAL DISTURBANCES. —The severity of the disease will 
determine the amount of the disturbance. In many cases 
no change will be noted, but as already stated, marked fun- 
dus changes may occur. 

PERIOSTITIS.—Orbital periostitis may be acute or chronic. 
The acute form may be circumscribed, or it may be a diffuse 
suppurative disease. 

Symptoms.—In the acute circumscribed form, there is 
pain and tenderness over the lesion which is usually at the 
orbital margin. Conjunctival injection and chemagis, swell- 
ing of the lids and protrusion of the globe. Aw diffuse 
type these symptoms are exaggerated, and Cy. headache, 
delirium and stupor may also be present is difficult to 
differentiate between this type and orba@ellulitis. 

In the chronic form the pain is d Katea, and frequently 
worse at night, tenderness whe Ohi is made on the 
eyeball. The tissues at the marghrot the orbit are thickened, 
the lids and conjunctiva maQye swollen, and protrusion of 
the ball is sometimes pr Or. Syphilitic periostitis, occur- 
ring either as a eu his or sclerosing form, is found 
most frequently a ©) orbital margin. The orbital walls 
back of Tenon’s CaéSule are less liable to be affected, but if 
they are, it uy is gummatous. The upper and outer 
walls are ọ involved, when trigeminal neuralgia worse 
at ANN in damp weather, is usually found. The mo- 
bility,oMhe eyeball is impaired, and it frequently deviates 
s 
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from the normal meridian, diplopia resulting. Optic neu- 
ritis may follow. 

Causes.—Syphilis, either as a secondary or late manifest- 
ation, is often a cause of the chronic type, other factors 
being rheumatism, scrofula, or injuries. 

Prognosis. —When circumscribed, favorable. In the dif- 
fuse and suppurative types, the probabilities of extension to 
the other orbital tissues, producing permanent lesions of the 
orbital muscles or optic nerve, or even exciting a menin- 
gitis, must be considered. ‘The chronic form may last for 
months,and necrosis and caries of the bone, and fistulze 
frequently follow. In the syphilitic form the prognosis is 
best. 

Treatment.—In syphilitic cases iodide of potassium, chlo- 
ride of gold and sodium, biniodide of mercury, phytolacca 
and iris. In rheumatic cases the salicylates, salicylic acid, 
gelsemium, bryonia, rhus tox, etc. Scrofulous cases, lime in 
some form, iodide of arsenic. It is very important in these 
cases to keep the bowels active. | 

In an acute periostitis, an incision into the diseased area 
should be made, evacuating the pus. EAN 


CARIES AND NECROSIS.—Traumatis iaciatiy in scrof- 
ulous subjects, may cause caries ogee orbital margin. 
Syphilis or scrofula may also caus A SWithout a traumatism. 

Symptoms.—In the early QS does not vary from 
periostitis, but pus developing the abscess finally reaches the 
surface, usually throug lid immediately over the 
diseased area. Rupturaged discharge of pus follows, and a 
fistulous tract, sur w by granulations, will form. A 
probe passed thro the fistula will detect the softened 


bone. Defortkity of the lid, usually ectropion, often 
results. 


The ma of the orbit is the usual location of caries, 


and CEE are most liable to this condition. The orbital 


roof N 
> 


become carious, and when it does, the danger to 
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life on account of the close proximity of the brain must be 
remembered. 

Necrosis is not so often seen, and generally is caused by 
an osteitis, the result of an acute periostitis, or a fragment 
of bone resulting from a traumatism, may become necrotic. 

Treatment.—The fistulous tract should be carefully 
cleansed several times daily, using an unirritating cleansing 
solution. A solution of borate of sodium, boric acid or 


pyoktanin (blue) xto 1000 has given good results in 


several cases. The employment of peroxide of hydrogen 
is not advisable, as the products of decomposition may be 
forced into the surrounding cellular tissue. 

The advice often given to use well diluted mineral acids for 
destroying the bone is not ordinarily a safe procedure. 
Conservative measures are to be recommended in these cases, 
as too much probing may cause extension of this condition. 
When the roof of the orbit is involved, surgical measures 
must be carefully executed. Removal of necrosed bone 
should be attemiped only when it is near the surface, or 
when completely detached. 

Constitutional remedies should be employed Apdicated, 
the treatment not varying materially from tigen under 
periostitis. 

ORBITAL CELLULITIS (Phlegmon of hd rbit ).—Several 
varieties of inflammation of the orbi issues are included 
under this term. The inflamm oe may be acute, 
sub-acute, or chronic, and one th orbits may be affected. 
The termination of the disegsg May be by resolution, but as 
a rule suppuration follows 

In the mild type, t Va ptoms will be dull pain, slight 
protrusion of the E) , diplopia, and some swelling of the 
lids. InflammatdxyJ and constitutional symptoms may be 
lacking. O 

The acut Oer moni type is associated with chills, 


fever seated pain, much increased by movements of 
) I ) j 
the a . Severe general headache is usually present, 
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and protrusion, with partial or complete immobility of the 
eyeballs. The conjunctiva becomes hyperemic and chemotic, 
and the lids edematous, the appearance simulating a purulent 
conjunctivitis. 

Vision may not be affected for some time after the onset 
of the disease, but often an optic neuritis or neuro-retinitis 
appears, with the resulting changes in the nerve and retina. 
As a result of the morbid condition the pupil may be dilated, 
the cornea become anesthetic and ulcerate, and in very 
severe cases suppuration of the eyeball may occur. Aftera 
time fluctuation develops, and as a rule pointing appears be- 
low the inner portion of the supra-orbital ridge. A sub- 
acute or chronic abscess does not show as severe or distinc- 
tive symptoms as the acute, and may be mistaken for, or 
even be associated with periostitis, caries, and necrosis, or 
result from an injury with or without the presence of a 
foreign body. 

Causes. —Traumatisms, exposure to cold, scarlet fever, 
typhoid fever, meningitis, or facial erysipelas, when both 
eyes are usually affected and the disease is extremely severe. 
Carious teeth and suppurative diseases of accessory 
nasal sinuses ; a metastasis in puerperal se emia and in 
pyemia. In two cases the exciting sets faras I could 
determine, seemed to be influenza. soe cases no cause 
can be assigned, and it is termed i thic. Cellulitis may 
also result from periostitis, or, v @ there is a general in- 
flammatory condition of the ee 

Prognosis.—In mild cases Fivorable. In severe cases the 
resulting vision, as we the probable fatal termination 
of the disease, mus sidered. Vision may be consider- 
ably impaired or t y destroyed, through nerve or retinal 
changes, or ulckrafion of the cornea, When the disease is the 


result of erydpplas, ot both orbits are involved, death usually 
follows. CS 
Cere 


Complications in other forms may occur, through 
ammatory action passing backwards and producing 
bral abscess or meningitis. 
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When the disease is the result of pyemia, phlebitis of the 
orbital veins may be a complication, and extend to the 
cavernous sinus. When the cavernous sinus of the opposite 
side becomes affected, the corresponding orbit will be in- 
volved, and the characteristic symptoms will show. Death 
generally follows in these cases. When the pus finds an 
exit anteriorly, the danger to lifeis much diminished, but 
visual disturbances may be permanent. 

Treatment. —The patient should be kept absolutely quiet. 
Internally during the acute stage, aconite or veratrum. 
Bryonia is often an indicated remedy. Limein some form 
should always be given. Ifa pyemic condition is present, 
the administration of chlorate of potassium, sulphite of 
sodium, or baptisia. Other remedies which will be found 
indicated in many cases are phytolacca, rhus tox, apis, and 
apocynum. ‘The bowels should be freely evacuated with a 
saline cathartic. 

Hot compresses, frequently changed so that a poultice 
action is avoided, may be useful in some cases. As soon as 
‘pus is suspected one or more incisions should be made with 
a narrow knife. ‘The flat of the blade shoul parallel 
with the eyeball, and the puncture deep enough O reach the 
pus. In two cases following influenza, ingf&ydons were made 
on the second day, and although no p {Was found, there 
was immediate relief from the Gane symptoms, and 


.the day following some pus ake ated. Free drainage 


should be secured in these caseg d unirritating cleansing 


solutions used. 

TENONITIS (Inflammati f the Oculo-Orbital Fascia ).— 
This seldom occurs as mary disease, and it is supposed 
to be a rheumatic jac station. It has been seen in some 
cases associated had diphtheria and influenza. 


A secondar} gm is frequently found in severe inflamma- 
tory states e globe, or at times following traumatisms. 
Sym Pain on motion of the eye, exophthalmos, 
diminjs mobility, and probably diplopia. The lids more 
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or less edematous. ‘The most characteristic symptom how- 
ever, is a partial or complete watery chemosis of the conjunc- 
tiva. If partial, it is usually situated over one of the recti 
muscles. 

Treatment.—Salicylic acid or the salicylates, rhus tox, 
bryonia, iodide of potassium, cimicifuga, jaborandi. 

THROMBOSIS OF THE CAVERNOUS SINUS.—This may not 
only result from phlebitis of the orbital veins, but also, some- 
times may be of intra-cranial origin. Caries of the petrous 
portion of the temporal bone in suppurative disease of the 
middle ear may bea factor. ‘These cases present a line of 
symptoms similar to those of orbital cellulitis. The result 
is usually fatal. 


ORBITAL Tumors (Tumors of the Orbit).—For con- 
venience these have been divided into tumors of the orbital 
tissues ; tumors of periosteal or bony origin; tumors 
commencing in the cavities or tissues surrounding the orbit ; 
and pulsating exophthalmos, a condition resulting from 
vascular lesions in the orbit, or cranium in immediate proxi- 
mity to the orbit. 

Tumors may be primary, metastatic, co acquired, 
benign or malignant. 

Symptoms.—These vary according t rod size, character 
and location, but: many features xO@Smmon with orbital 
diseases are present. Whena is situated within the 
cone formed by the recti mu ons protrusion of the eye- 
ball is usually forwards, bt x external to the cone, the dis- 
placement will depend upp the size, location and character 
of the tumor. As th Ey trusion continues the lids become 
distended, and in X e cases it may be impossible to close 

D 


the lids ov ae all. 

Prognosis is will depend upon the kind of tumor, its 
size, locatar rapidity of growth, and accessibility to surgical 
x er 


rent. EAN measures are required in these 
aS So those tumors originating from vascular dis- 
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eases. In benign tumors, if the eyeball is not affected it 
should, if possible, not be removed. Malignant growths 
will nearly always require both the removal of the eyeball 
and also the orbital tissues. 


ORBITAL Tumors.—In this division cysts are the most 
frequently found. They may be sebaceous, serous, blood or 
dermoid, cysticerci or echinococci. Other forms are simple 
and cavernous angiomas, lipoma, enchondroma, lymphoma, 
and types of sarcomas may have their origin in any of the 
fibrous or connective tissues of the orbit. Carcinoma occurs 
only in connection with the lachrymal gland. 

Diagnosis.—A differential diagnosis is sometimes ex- 
tremely difficult, but by a careful study of the case it can 
usually be made. 

Treatment.—Fluid cysts require simply an incision, 
foliowed by syringing with a mild astringent. Dermoid 
cysts should be carefully emptied of their contents, and the 
cyst walls destroyed, using a solution of thuja 1, glycerine 
2, aqua 16. Buller uses tincture iodine or nitrate of silver 
for the same purpose. Some of the solid tumorq4 can be 
shelled out very easily, but may require hee EN 

An encephalocele should not be mista or a cyst. 
Orbital angiomas when circumscribed m sg, and 
electrolysis has been found 3 the removal of 
some of these growths. OS 


PERIOSTEAL OR ORBiTAL WAIGS.—™ Sarcoma, or fibro-sar- 
coma, may grow from the STNG 

Thickening of the perioste@p, especially if circumscribed 
and associated with hy phy of the underlying bone 
may resemble a true t A multiple or diffuse thicken- 


ing may be found. 


EHXOSTOSES.— Q are infrequently found and the 
growth is sloy N hey are very hard, having an ivory like 
surface, whé 1e center as a rule is more spongy. Some- 
‘times mew congenital, and occasionally may follow an 
Nd aile often no cause can be assigned. They may 
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attain such a size as to produce considerable deformity. 
Usually their origin is from the periosteum, and are most 
frequently located at the upper border, but may be found 
at any portion of thẹ margin. Bony tumors from adjacent 
cavities are generally more rapid in their growth. 
Treatment.—Surgical. Incisions of the overlying tissues 
down to the tumor, then drilling through the base, com- 
pleting the operation with mallet and chisel. The operation 
is a serious one, especially when the orbital roof is involved. 


TUMORS COMMENCING IN THE CAVITIES OR TISSUES 
SURROUNDING THE ORBIT. 


ENCEPHALOCELE, OR MENINGOCELE.—An infrequent 
form which contains cerebro-spinal fluid and possibly cere- 
bral substance. Congenital, and results from arrested de- 
velopment of the bony walls. The tumor is smooth and 
fluctuating, and pulsation may at times be seen. It is free 
from the skin, and has been mistaken for a dermoid tumor. 
No measures will relieve the condition. 


Nevi, Lupus, EprrHerioma.—Any of these morbid con- 
ditions may invade the orbit from the skin or eyelids. 

Polypi from the nasal cavities; osteom a tumors from 
any of the surrounding cavities, or thein@piStention by fluid, 
may invade the orbit, giving the earance of orbital 
tumors. At times it is very dificre@ make a positive diag- 
nosis in these cases. 

Andrews states that osteqn*éf the frontal sinus is found 
at the upper inner angle oe orbit. Polypi and suppura- 
tion of the sinus may ak be present. 

Osteoma of the e jdal sinus occurs at the inner angle, 
and there is lateràAN}Splacement of the eyeball. 

Osteoma fr Qe maxillary sinus will show behind the 
lower lid, and ‘wrpward displacement of the eyeball results, 

09 the splenoidal fissure will diminish and destroy 


TO 
the si w 1rough compression of the optic nerve. Removal 
of x mas in the sinuses is a serious undertaking. 
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PULSATING EXOPHTHALMOS.—This term is used for de- 
scribing several conditions which may originate from differ- 
ent causes. 

Symptoms.—Usually there is protrusion of the eyeball; 
pulsation, which occasionally may be seen and felt; and a 


_ distinct ruit which may be detected by the stethoscope 


placed on the forehead or over the closed eyelid. The eye- 
lids may be swollen, and there is a passive hyperemia of 
the veins of the lids and sub-conjunctival tissue. The retinal 
veins tortuous and distended, and retinal hemorrhages or an 
optic neuritis may be present with associated visual disturb- 
ances. The external manifestations are increased by bend- 
ing forward. 

Subjective symptoms are tinnitus aurium and noises in 
the head,and are synchronous with the heart’s action. Pain 
in the head, increased by stooping. These symptoms may be 
diminished by compression of the carotid artery. This con- 
dition generally results from an aneurismal varix in the 
cavernous sinus, arterial blood being forced into the orbital 
veins from the internal carotid. Ina few Ie intra- 
cranial aneurism of the ophthalmic artery has und to 
be a cause) Other lesions have been ascribe hactors. The 
primary cause is usually a Er A the head or 


face. xS 


wy 


O 


Treatment.—Spontaneous cures a een reported.. Rest 
in bed and frequent COMpres tones e common carotid has 
been successful. The administron of iodide of potassium 
is recommended, but the ug@@f cardiac sedatives will give 

Ss. progresses, ligation of the 


better results. If the 
common carotid has 8 n satisfactory in the majority of 


cases. Q 
C@OITRE (Cardiac Exophthalmos, Graves’ 
’s Disease).—In this disease the most 


palpelrat fissure may be increased in width, thus exposing 


N 
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more than the normal amount of sclera. Both of these con: 
ditions may be associated. When the disease is fully 
developed there is cardiac irregularity or palpitation, enlarge- 
ment of the thyroid and exophthalmos. 


(dili é Sire 
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The disease is supposed to be of nervous or psychic origin. 
Variations are found in these cases, from a slight promi- 
nence to such extreme protrusion that the eyelids cannot be 
closed. 

Stellwag’s Sign.—Hither the power of winking is dimin- 
ished, the lids not closing, or is more pronounced than usual. 
In some instances the winking may be in rapid succession, 
followed by complete cessation of movement of the lids for 
some time. — 

Von Graefes Sign.—This may be one of the earliest symp- 
toms. ‘There isa lack of consensual downward movement 
of the upper lid with the eye. The motion may be slight or 
entirely lacking. 

Dalrymple s Sign.— Retraction of the upper lid increasing 
the width of the palpebral fissure. 


CoRNEAL CHANGES.—When the exophthalmos is con- 
siderable,the imperfect closure of the lids may cause dryness 
of the corneal epithelium. Ulceration has occurred in this 
condition but is infrequent. In a few cases there hag been 
complete opacity, or sloughing of the cornea gh 
resulting. 

Pain.—At times there may be severe pai€N es. eyes, 
with profuse, scalding lachrymation. 

Sudden forward dislocation has be orted. ‘This may 
be repeated many times. Yeo hasprdpofted the loss of cilia 
and eyebrows. BS 

Auscultation may reveal a nygre Q, less continuous bruit. 

Pupillary reaction to light QI onv vergence is not dimin- 


dness 


ished, but slight Rae be present. If an iritis or 
1 


corneal ulceration h rred, there may be posterior or 
anterior synechiæ. 

Ophthalmoscep@ychanges are rarely seen, but in some 
cases dilat ao arteries has been found. Atrophy 
of the of re may result from the traction exerted by 
the Tae lislocation. 


sease is most frequently seen in women, and between 
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the ages of twenty and forty it is oftenest seen. It may 
occur earlier or later. One eye only may be affected, but 
usually it is bilateral. The thyroid is usually enlarged and 
also the heart, the left ventricle the most frequently, and 
cardiac murmurs may be heard, but these disappear if re- 
covery occurs, which would indicate that they were func- 
tional. Distention and pulsation of the carotid is often 
found, and the pulse is roo or over. Mental and physical 
exertion will increase the rapidity of the heart’s action. 

The pathology of the disease is not understood. 

Causes. —The exciting causes may be fright, worry, 
mental excitement, etc. Disease of the generative organs 
has also been credited with being an exciting cause. The 
individuals in which the disease is found are often excitable 


and irritable, and anemia or chlorosis is nearly always 
present. 


Prognosis.—Some cases fully recover, while in others no 
improvement can be obtained. The more pronounced the 
protrusion of the eyeball, the more danger to the integrity 
of the cornea, and successful treatment in these cases is the 
exception on account of the exposure of x ornea through 
imperfect closure of the lids. 

Tarsorrhaphy has been recomm ge narrowing the 


palpebral fissure. (See operation) 
The treatment of the dises Ml be found given in the 
text-books on eee ahd nervous diseases, 
DISEASES OF QE ADJACENT CAVITIES. 


Besides the morbi Qyowths which have been considered, 
there is: 


DISEASE OF * FRONTAL SINUS.—Distention of the 
sinus by 1 n , (mucocele), or pus, (empyema): The 
cae Of secretion in the sinus results from some 


seg of the infundibulum ; it may be from catarrhal 
a the nasal passage; periostitis, resulting from 
SS s, or idiopathic. The sinus, sometimes both, becom- 


we filled with secretion, may cause a thinning of the walls, 


O 
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and the distention presents as a tumor, most frequently at 
the upper inner angle of the orbit. 

The disease may develop during acute infectious diseases, 
influenza or erysipelas. Frontal headache, increased on 
lowering the head and stooping, isa common symptom, and 
pressure at the upper inner angle will increase the pain. 
Displacement of the eyeball, diplopia, and occasionally 
through pressure upon the lachrymal sac, epiphora. 

Prognosis.—The disease is essentially chronic in its course, 
although the onset may be sudden. It may be found at any 
time after about six years of age, as prior to this time the 
sinuses are not developed. 

Treatment.—When the tissues of the nasal cavities show 
a thickened condition, and the tissues will pit fairly readily 
on pressure with a probe, evacuation of the sinus can usually 
be obtained by using pledgets of cotton saturated with 
glycerine ; these to be pushed well upward, bringing them as 
near the roof of-the nose as possible. The pledget should 
be allowed to remain about twenty minutes, and then after 
the lapse of an hour another should be introduce@S\As a 
rule two or three applications will be sufficient ‘om pty the 
sinus of the accumulated secretion. 

This treatment should be followed by NO roduction of 
pledgets of cotton covered with an ointn 
grs. xx to 3j. These pledgets should Nared as far up as 
possible, and allowed to remain An hour. I have found 
very few cases in which the sinus 
by this treatment. 

Internally during the em stage, aconite, gelsemium, 
rhus tox. The adminis Yon of lime in the shape of sul- 
phide will have a te y to reduce the tendency to pus 
formation. The gentmuation of the latter treatment will 


f salicylic, acid 


were not freely emptied 


effect a cure in majority of cases. 


Surgical NG erence will often be required in cases that 
have beers ected. An incision should be made near the 
upper jfnef margin of the orbit, directing the incision up- 
war8Qn forward,as the bony wall of the sinus at this 
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point is extremely thin, if perforation has not already 
occurred. The sinus should be carefully cleansed of all mor- 
bid material. The connection between the sinus and the 
nose should be re-established, and drainage from the orbit 
through the opening into the nose should be maintained. 

In some cases the sinus is opened directly from the nose, 
while in other instances the opening is made a little above 
the root of the nose and to one side of the median line, 
and establishing communication from the nose to the sinus, 
as in the first operation. Where surgical measures are 
required the utmost care should be observed to keep the 
surface thoroughly cleansed. 


ETHMOIDITIS.—A suppurative inflammation of the ethmoi- 
dal cells may occur with the formation of abscess of the 
orbit. When this occurs the tumor will be found at the up- 
per inner angle or inner wall of the orbit. When pulsation 
is found, or a positive diagnosis has been made, a free 
incision with evacuation of the contents should be made. 
The incision should be such as to expose the orbital plate of 
the ethmoid. After the removal of necrosed and carious 
bone, an opening should be made into th A and a drain- 
age tube passed, so that the cavity can N freely cleansed. 
The treatment in these cases should similar to that of 
disease of the frontal sinus, Pa that as a rule local 
applications are of little use. OR 


FISTULA OF THE ORBIT. s may result from frontal 
sinus disease or an ethm Ri 

Treatment.—Curettagy and drainage. In some cases it 
may be N -establish communication with the 
nose. 

INJURIES N ORBIT.—Fracture of the walls, pene- 
trating ake) contusions and the presence of foreign 
bodies. 2 result of an injury will depend upon the 


re 2 the wound, and the missile which caused it. 


onous inflammation, hemorrhage into the tissues, 
SS of vision, either through rupture of the eyeball 


| 
| 
| 
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or injuries to the optic nerve may result. Exophthalmos, 
and diplopia may follow even in slight injuries. 
) Hemorrhage into the orbit may occur during the course 
of certain diseases, as scorbutus and hemophilia. 

Prognosis. —This will depend upon the extent and char- 
acter of the lesion. 

Treatment.—A careful search for a foreign body should 
always be made in penetrating wounds of the orbit. If the 
penetrating substance has severed one of the ocular muscles, 
and the case is seen soon after the accident, an attempt 
should be made to suture the ends of the muscle. When 
hemorrhage within the orbit is excessive, it may be neces- 
sary to make an incision, to allow the escape of blood, or 
to remove the coagulated mass. 


E ee 


DISLOCATION OR LUXATION OF THE EYEBALL.—Luxation 
of the ball from between the lids, which contract behind it, 
may occur. Laceration of the nerve. and destruction of 

. vision usually happen in these cases, although in some 
instances the sight has been undisturbed. y 

Treatment.—If there has not been much 1 S ion of 

| tissue, the replacement of the eye and the a Cation of a 

pressure bandage should be made. In so ease the 

external canthus has been divided to ai the reduction, 

the wound afterwards being closed 


ENOPHTHALMOS.—This is a refgacTion of the eyeball into 
the orbit. Sometimes it is idiopihic, or it may be trau- 
matic. In exhausting dise @ywhere there is considerable 
emaciation, retraction m4 rgs present but usually it is more 
apparent than real. V in the orbital region 
may be immediate owed by enophthalmos, but the con- 
dition may not ogct®for days or even months. Paralysis 
of Muller’s or muscle from sympathetic lesions may 
produce it. e orbital cellular tissue may be atrophied; 
ZENY depression of the orbital bones; cicatricial ad- 


hesiong ð contraction; or a paralysis of the inferior oblique 
ma N nay sometimes be found. 
. XW 


CHAPTER XVIII. 


MOVEMENTS OF THE EYEBALLS AND THEIR 
ANOMALIES. 


The muscles controlling the motion of the globe are six 
in number, the four recti and the superior and inferior ob- 
lique. The action of the superior oblique is from the pulley 
to its insertion in the globe, the posterior portion not influ- 
encing the action of the muscle upon the eyeball. 

An anomalous position of one or more of the muscles will 
produce a defective motion of the eye, depending upon the 
insertion or development of the abnormal muscles. In some 
instances there has been a complete absence of the muscles, 
or only a partial development of them. Re may be too 
short or too long. A positive diagnosis wht e anomalies 
can not always be made from the moti f the eye. 

The primary position of the eyeg onsidered to be ap- 
proximately that assumed when, ANI the head erect, the 
eyes are directed at an object O ıt and on the same plane 
as the eyes, and at a suffictenf distance so that the visual 
lines are practically parall4) The vertical plane, or verti- 


cal meridian, is aHa to mean a line passing through 


the center of either 1 perpendicularly to a line passing 
through the cent SS the two pupils. 


Secondary ,OsiOns are assumed when the eyes are moved 


in any Ah from the primary position. When the - 


eyes O ectly upward, downward, outward, or inward, 
the yex€ieml plane will not deviate from the perpendicular. 
Ot motion will produce deviations of the vertical plane 
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The muscles controlling the movements of the eyeball and 
their movements are : 


| 
| 


MUSCLES. MOTION. 
Internal rectus. Inward (adduction). 
External rectus. Outward (abduction). 
Superior rectus, inferior oblique | Upward. 
Inferior rectus, superior oblique | Downward. 
Internal and superior recti, infe- | Inward and upward. 


rior oblique. 
Internal and inferior recti, supe- | Inward and downward. 
rior oblique. 
External and superior recti,infe- | Outward and upward. 
rior oblique. 
External and inferior recti,supe- 
rior oblique. 


Outward and downward. 


T£ 


O rert. Tsup. Tint 
\@ naa 
The heavy lines Kepfesent the muscles and the dotted lines the 
axes of rota O he vertical axis, i. e., of the external and 


internal rea ing perpendicular to the plane of the paper is 
not show, 


FIG. phe heavy Tines U) Muscles and their Axes of Rotation. 


Asso AS MOVEMENTS OF THE EyvES.—Normally the 
two eyes*move in unison, and binocular vision results, the 
bay e} being conscious of but one object. When, through 


o 
ee tency of muscular action, paresis, or paralysis, the co- 
ba? inated movements are interfered with, diplopia or double 
iq y XN 


2 
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vision results. The extent of the motion of the eyes in look- 
ing at an object at a distance, determines the field of binoc- 
ular fixation ; and the extreme extent of motion, still pre- 
serving parallelism of the axes, gives the feld of binocular 
single vision, which is normally from forty to fifty degrees 
from the primary position. Diplopia occurring when the 
eyes have moved less than thirty degrees from the primary 
position, indicates a morbid state of the muscles. 

Convergence is the ability to co-ordinate the parallel move- 
ments of the eyeballs to an object near the eyes, as in read- 
ing, and is controlled by the internal recti. 


STRABISMUS AND HETEROPHORIA.—When the deviation 
of the eyes is such that the patient cannot voluntarily over- 
come it, it is called strabismus or squint. When the devia- 
tion is not observable, and can be overcome by voluntary 
muscular effort, but becomes apparent by special tests, it is 
called heterophoria or insufficiency. Deviation may be con- 
stantly present (constant); variable in constancy (inter- 
mittent); and if occurring only under certain conditions, 
periodic. A 

When either eye fixes, i. e., one eye ape time, and the 
other possibly during the examination dS called alternating 
strabismus. Orthophoria denotes © normal state of the 
muscles when the eyes are ig primary position. In 
heterophoria when the aevidkiod is inwards, it is called 
esophoria ; outwards, ex ria; upwards, right or left 
hyperphoria, depending upon which visual line. is highest ; 
and downward, right left hyperphoria, depending also 
upon which visu. fS lowest. 

CONVERGEPOIASTRABISMUS.—The fixing eye is directed 
to the object eas the other turns inward towards the nose. 
The false Age is on the side of the deviating eye, simple 
or hot G) mous diplopia. 

NS GENT STRABISMUS.—The fixing eye is directed as 


q e former case, but the deviating eye turns outward. 
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The false image is on the side of the fixing eye, crossed or 
| heteronymous diplopia. 
| UPWARD OR DOWNWARD STRABISMUS.—This condition 
seldom occurs as a simple vertical deviation, there being 
more or less lateral displacement as a rule. 
VARIETIES OF DipLoprA.—Two forms of diplopia result 


when the associated movements of the ocular muscles are 
interfered with. When the two images correspond to the 
| eyes that see them, that is the right image is on the right 
| side, and the left on the left side, it is called simple or hom- 
i onymous. When the image of the left eye is seen on the 
right side and that of the right eye on the left side, the 
diplopia is crossed, or heteronymous. When they are on a 
horizontal line it is called lateral diplopia, but when one 
image is above the other, vertical diplopia. 
The action of the muscles individually should be studied 
| on account of their influence in paralysis. The internal and 
| external impart only the movements given in the table. 


| limited and the eye turns outward, divergent ISMUS. 
| Crossed or heteronymous diplopia, double visior ilte. The 
\ false image is parallel and on the same eve true, and 
appears on the side of the normal eye. lirection of the 
| 


In paralysis of the internal rectus, the motion a Wee is 


face is towards the normal eye. Whg affected eye fixes, 
the sound eye will tnrn outward, se. ary deviation. 


PARALYSIS OF THE aS REctTus.—Limited out- 
ward motion, the eye turning @y ward, convergent strabismus. 
Homonymous diplopia regu The false image is parallel 
with the true, and on RC side as the affected eye. In 
this form the secon ky eviation is inward. 

SUPERIOR RECTS#—The action of this muscle is upward 
and inward, inng the vertical meridian inward. 

Paralysis is muscle limits the motion upward and in- 
ward, Wy he eye deviates downward and towards the 
affected Side, strabismus deorsumvergens and a little diver- 
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gent. ‘The diplopia is vertical and slightly crossed, the image 
of the affected eye being above aud inclined toward the 
normal side. Secondary deviation is upward and toward the 
sound side. 

INFERIOR REcTus.—The direction of action of this mus- 
cle is downward and inward, inclining the vertical meridian 
outward. 

Paralysis limits the motion downward and inward. Devia- 
tion of the eye upward and towards the abnormal side, strvad/s- 
mus sursumvergens and a little divergent. The vertical meri- 
dian inclines toward the nose,and the false image is below and 
on the side of the normal eye, vertical and crossed diplopia. 
Secondary deviation is downward and to the sound side. 

Inferior Obligue.—This moves the anterior portion of the 
eye upward and outward, inclining the vertical meridian 
toward the temple. 

Paralysis.—Limitation of motion upward and outward. 
Cornea turns downward and toward the healthy side. Stra- 
bismus deorsumvergens and a little convergent, and the 
vertical meridian is inclined towards the nog The false 
image is above and on the side of the affect re, vertical 
and slightly homonymous diplopia, "Th er end of the 
image inclines outward. Secondary tion, upward and 
toward the morbid side. Stradi sursumvergens and 
convergent. The vertical m o) 
affected side. 

Superior Oblique.—As thirect action of the muscle is 
exerted from the pulley Oy, the posterior portion is not 
considered in the mo it imparted by this muscle. The 


inclines towards the 


eye is directed downward and out- 
vertical meridian towards the nose. 

Paralysis.=™f6tion downward and outward is limited. 
Deviation rard and towards the normal side, s¢radzs- 
MUS SU vergens anda little convergent. The vertical 


anterior portion o 
ward, inclining 


mekht inclines outwards. The false image is below and 
q e side of the affected eye, vertical and homonymous 


p — 
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diplopia, and also inclines toward the normal side. Secondary 
deviation is downward and towards the affected side, and the 
vertical meridian inclines outwards. 

As there is special nerve distribution to the externa] rectus 
sixth (abducens), and the superior oblique fourth (pathet- 
icus), paralysis of either of these muscles may occur with- 
out the remainder being implicated. The common motor 
oculi (third) supplies the internal, superior, and inferior 
recti, and inferior oblique, so all of these muscles are usually 
more or less affected when paralysis affects any one of the 
group. 

PARALYSIS OF THE THIRD PArr.—The motions of the 
globe toward the normal side, upward and downward, are 
limited. As a rule in paralysis of the common motor oculi, 
there will be other symptoms, as ptosis, mydriasis. and 
paralysis of the ciliary muscle, as the levator palpebrze 
superioris, sphincter pupillze, and ciliary muscle are supplied 
by this nerve. This is very marked in complete paralysis of 
the third pair. 

Associated Paralysis is where the associated ee of 
the two eyes are affected, the external rectus oR dn and the 
internal of the other, or both of the interni erni, or the 
levators or depressors of both eyes. ¿S 

Total ophthalmoplegia is the term us 
muscles of one or both eyes are HO) 
ity resulting. Ptosis is AE r 
cases. 

EXAMINATION AND DiAG@pis OF THE AFFECTED EYE. — 
When the paralysis is c te, there is not much difficulty 
in determining the co meone ft sis the result- ota 
paresis it is not (ee so easy to make a positive diagnosis. 

The patient shòk be seated about eighteen or twenty 
feet from a linfféd candle, having the head and eyes in the 
primary pgs 


rhen all the motor 
, complete immobil- 
iably present in these 


x 


n. Covering one eye with a colored lens, 
BESS ‘so as to give a distinct tint, to the flame, the con- 
TRAN ù more readily be determined. When the eyes are 


ne 
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turned in such a direction as to require action of the affected 
muscle,diplopia results. When the deviation is inconsider- 
able, the patient by turning the head may be able to fuse the 
images. ‘The false image will be seen corresponding to the à 
side of the affected muscle, and the false image moves farther 

away from the true when the candle is moved in the direc- 

| tion of the paralyzed muscle, or the head is moved, increas- ? 
ing its action. ‘The divergence of the images when the 

| candle is moved obliquely above and below the horizontal 

plane should be carefully watched. All portions of the 

field of fixation should be studied to determine whether a i 
| certain area only is affected. If diplopia occurs only in the | 
| upper field, the superior rectus or inferior oblique is affected; 
if in the lower field, the inferior rectus or the superior 
oblique. The false image is highest in the first condition 
I| and lowest in the latter. Similar tests should also be made | 
| at a distance of three feet. | 
I| FALSE PROJECTION OF THE FIELD OF VISION.—Nor- 

| 


| mally the location of an object is readily determined ; even 
Ifi with one eye closed the object is easily touched when on { 
the opposite side of the median line from tl Ç sed eye, on 
account of the ability to rotate the eye r ay y to that side. | 
f When the external rectus is affected h Ver, the hand will 
pass to the side of the object. 
j Vertigo is a not infrequent operation in this condition 
Ii on account of the confusion w esults in trying to deter- 
mine which is the true ima 

Czermak has given thegy! owing rules and table: Ina 
paretic condition of anyGuscle, the inclination of the false 
image will corresp he inclination of the vertical me- 
ridian when t cle is normal. Positive muscles or 
rotators are SEEE normally incline the vertical meri- 
dian to the #@ght. Negative muscles, or rotators, give an 


inclinati the left. Inclination is to the right in paraly- 
sis SX sitive, and to the left in paralysis of a negative 


| x 

Ò 
Q 
Ņ 


e—a 


— ronal 


—— _ W 


| 


MOVEMENTS OF 


HETERONYMOUS OR CROSSED 
DIPLOPIA. 

Adductor muscles. 

Internal, superior, and inferior 
recti. 

False image highest. 

Elevator muscles. 

Superior recti. Inferior oblique. 

Inclination to right of false 
image. 

Positive muscles. 

Left superior rectus. Left su- 
perior oblique. Right inferior 
rectus. Right superior oblique. 
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HOMONYMOUS OR SIMPLE 
DIPLOPIA. 

Abductor muscles. 

External recti. Superior and 
inferior oblique. 

False image lowest. 

Depressor muscles. 

Inferior recti. Superior oblique. 

Inclination to left of false 
image. 

Negative muscles. 

Right superior rectus. Right 
superior oblique. Left inferior 
rectus. Left inferior oblique. 


Convergence of the upper part of the vertical meridian ‘in 
looking downward and toward the unaffected side, in 


paralysis of the inferior or internal recti. 


results in looking upward and 


Convergence also 
towards the affected side in 


paralysis of the external rectus, or inferior oblique. 
Divergence is found in looking downward and towards the 
affected eye in paralysis of the external rectus or,superior 
A 


oblique. 


Divergence also follows in looking up 


and to- 


wards the normal sidein paralysis of the superi@NY external 


recti. A tinted lens placed before one e 


diagnosis. 
The Prism Test.—This, as 
with prisms. 


muscle; ż. e., if the right 


ill aid in the 


O 


the indicates, is made 
In examining th tanscles, the base of 


the prism should correspond 
which would necessarily brisg 


Sh the defective muscles, 
ae apex over the normal 
nus was paralyzed, converg- 


ye would be present, and the 


ent strabismus of the W 
base of the prism be out, toward the temple. Itis 


important in E Sh prisms that the base corresponds 
with the normalGyrtical meridian. 


The prism 


ich will cause fusion of the images, or 


cine vision, measures the degree of strabismus. 


All the RS 


| AĞ 
wy 


RO) 


398 MOVEMENTS OF THE EYEBALLS. 


The oblique muscles may have to be tested by two prisms, 
with their bases at right angles to each other, or it may be 
done by rotating a single prism until the required angle is 
obtained. If twoor more muscles are affected, as in oculo- 
motor paralysis, the condition is complicated. In these cases 
the images should be brought into line either horizontally or 
vertically, and then use a second prism to obtain fusion of 
the images. 

Causes.—Paralysis of the ocular muscles may result 
from central or peripheral lesions. Among the exciting 
causes, syphilis seems to cause paralysis most frequently. 
Any syphilitic changes affecting the intra-cranial portions of 
the nerves may cause paralysis. The oculo-motor nerve is 
oftenest implicated. Paralysis is seldom seen before the 
sixth month after the initial lesion. 

Rheumatism seems to be a factor in many cases, and asa 
rule the external rectus is affected. It occurs most frequently 
after exposure to cold, and seldom if at all during an attack 
of acute articular rheumatism. ‘The lesion is supposed to be 
peripheral only. Associated with the pss there is 
usually pain on motion of the eyeball, a ntal pain is 


often present 

Diphtheria may also be a cause. RY external muscle 
is most frequently affected, bt y of them may be 
implicated, and when the thi) ir is affected the ciliary 
muscle is usually paralyzed 

Diabetes, influenza, whoQ) ig cough, or herpes zoster may 
be causes, Q 

Toxic agents, as co, ptomains, alcohol, chloral, lead 
poisoning, nN gelsemium. In these cases the 
paralysis is ugnally transient. 

Brain Disedsés.—Meningitis, especially tubercular, tumors 
or ae which press upon thecranial nerves. Multiple 
sclerogn qay also be a cause, but when this condition ex- 

Si is the result of lesions of the brain other, symptoms 

N 


aS 
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ò 
Diseases of the Spinal Cord.—The characteristic pupillary 
changes will usually be present. The paralysis in these 
, cases may be partial and temporary, or complete. 


/njuries.—Vaceration of the muscles or nerve trunk, frac- 
ture of the orbital walls or base of the skull. Paralysis 
originating in the orbital cellular tissues and periostitis. 

i CONGENITAL PARALYSIS.—This occurs not infrequently, 
and ptosis is also often present. 

It is not always easy to differentiate between a central and 
peripheral paralysis. A careful examination must be made 


š in order to eliminate errors of diagnosis. Graefe claims that 
| fusion of the images by meansof prisms is almost impossible 
f when the lesion is central. 


n The Muscles Most Frequently Affected —The external 
| rectus is the oftenest paralyzed. Paralysis of the.oculo-motor 
is next in frequency, although Duane gives the superior 
rectus as second. ‘The majority, however, give as follow- 
ing the externus, the superior oblique, inferior, superior 
and internal recti and inferior oblique. 
Prognosis.—This depends entirely upon theseause. A 
| peripheral paralysis, the result of syphilis or r, S 
} usually amenable to treatment. In many 
sis is incurable, the exciting lesion oft 
necessity of determining the charact xS 
lesion is important in these cases. Q 
Treatment.—In syphilitic cask è e iodide of potassium, 
pushed until the full physiologfell effect of the drug is ob- 
tained, will often give goo ults. In rheumatic cases the 
salicylates and at times ¢ e of potassium, but the latter 
ee bryonia, rhus tox. or rham- 


not in large doses. fo) 
| nus Californica ae given. Nux vomica and dilute phos- 
| phoric acid in giphtheritic cases will ofteu be found bene- 
| m ficial. The Ben for drugs must be carefully watched, 
and as aenGte the remedies employed should be given in 


! doses ently large to produce the physiological effect. 
Tayms cases it will be necessary to cover the affected eye 


| ne) 
| oe 
| BV 
ERY 


„Ô 


atism, is 
aṣ the paraly- 
ing fatal. The 
id location of the 
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with a shade, or ground glass, which may be mounted in a 
spectacle frame, having corrected any refractive error which 
may be present in the other eye. When the degree of stra- 
bismus is not excessive, so that prisms which will fuse the 
double images can be worn, this method will be preferable, 
but the deviation is usually so great that this method is not 
practicable. The base of the prisms being placed in the 
proper direction to fuse the images. 

Mechanical motion has been advocated. After a thorough 
cocainization of the eye, the conjunctiva is grasped near the 
insertion of the affected muscle with a forceps, and the eye- | 

{ 
| 
| 


ball is drawn forcibly as far as possible beyond the usual 
limit of contraction, and then back again. This exercise 
should be made daily and for about a minute at a time. 
Various forms of electricity have been employed, but have 
not been successful, excepting in a few cases. 

When all measures for relief have been tried without 
success, either a tenotomy or advancement of the paralyzed 
muscle may be employed. In the majority of cases it is 
necessary to advance the paralyzed muscle tenotomize 
| its antagonist. The external and interna stles are the 
ones in which the best results. are obied. As already 
directed under injuries, if a muscle is tured and the case 
| is seen soon after the accident, if nds can be brought 
| together and sutured, it will b roper treatment. 
| OPHTHALMOPLEGIA.—Th& term is used to designate 
| paralysis of the ocular muss, and it may be divided into 


\ an acute or chronic ty 
| NUCLEAR N 
1 || designate paralysN 
iM muscles, whet are affected by a lesion, either degener- 
| | » . . . . . 
iH ative, mee: ory, or hemorrhagic, affecting the third, 
( 
k 
t 


OE E term is used to 


of the external and internal ocular 


| 
iM z í 
Iii fourth ayaNsixth nerves. Ophthalmoplegia from nuclear 
Hi disease@SMearly always chronic. 


ANNE OPHTHALMOPLEGIA.—Here there is a rapid par- 
| asis of all the ocular muscles. ‘This form may result from 


[> 
Re 
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cerebral hemorrhage, or as the result of toxic agents, and 
may also result from injuries. 

In the chronic form, the diminution of action of the mus- 
cles comes on slowly and may extend until all the muscles 
are affected. One eye only may be affected. Diplopia is 
often an early symptom, but will usually disappear. Ptosis 
may or may not be present. ‘The disease may last for years: 

When the intra-ocular muscles are not affected, it is al- 
most positive proof that the origin is nuclear. A chronic 
ophthalmoplegia may be congenital, and it has been supposed 
to be a hereditary affection. Constitutional syphilis, and 
injuries may also produce it. Progressive paralysis of the 
insane, and posterior spinal sclerosis, as well as other lesions 
of the nervous system, may be factors. Men are more often 
affected than women, and in children it is more serious than 
in adults. 

Treatment.—In many cases no treatment will be of any 
benefit. In syphilitic individuals, the iodide of potassium 
in large doses ; jaborandi or phytolacca in moderate doses 
may give fairly good results. y 

ASSOCIATED OCULAR PARALYSES.— Limit f motion 
of both eyes, either to the right or left may, 

wer of converg- 
jotion affected, or 


plexy or other severe brain lesions. 1 
ence may be destroyed, and the later, 
the vertical motions may be lost. 

Conjugate deviation of the hed and eyes may be found in 
apoplexy, the head being turn@from the paralyzed side as 
well as the eyes. Thisis Kyever, not an invariable rule. 
Prevost states if the lesygss) in one cerebral hemisphere, the 
head is drawn towar Te lesion and away from the para- 
lyzed side, but a Wig of the mesencephalon or mid-brain, 
will cause the heatto be drawn away from the lesion and 
towards the Ged side. In convulsions of one side, if 
the eyes .t owards the affected side, it shows an irritative 
lesion N hemisphere, but when the reverse holds true, 
the agin lesion is in the mid-brain. 
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CyYCLOPLEGIA.—This term is used to designate paralysis 
of the ciliary muscle. Pupillary dilatation may or may not 
be present. The principal symptom is loss of the accommo- 
dative power, which may be partial or complete, the patient 
possessing distant vision according to the refractive state 
of the eye, but is unable to use the eyes for close work. 
The nucleus of the oculo-motor nerve, or the nerve trunk 
may be affected. In diphtheria both eyes are often affected. 
When but one eye, the ciliary ganglion may be diseased. 
Spinal diseases may also produce this condition. After the 
age of fifty it is difficult to determine cycloplegia, as the 
accommodative power is so much diminished. 

Comirant (CONCOMITANT) AND NON-COMITANT STRA- 
BISMUS.—In comitant strabismus the deviating eye always 
inaintains the same angle of deviation, but follows the nor- 
mal eye in its movements. A marked exampleis in nystag- 
mus and associated paralyses. Comitant deviation may be 
permanent or periodic. When permanent it is usually of 
one eye, or alternating. An intermittent form is occasion- 
ally found. According to DeSchweintiz the ayerage age 
for strabismus is 3.4 years. After the age o Nit is often 
alternating, and frequently both eyes hav d vision. 

In the non-comitant type, the angle eviation varies 
with the motion of the two eyes. x¥ e two are differ- 


entiated: O 
COMITANT. NON-COMITANT. 


Oe eye more affected than 
the other. 
An anomalous condition of 


Both eyes are equally affected. 


If uncomplicated, one ose 
centers controlling ww 


the seat of the lesion. 


the muscles, or of the nerves or 

nerve-centers controlling the 
CY movements of one eye. 

The affected ey llows the 


The affected eye varies in its 
motion of th Gouna eye, but 


angle, and may be slower or 
limitation wit pe found. more rapid in its movement than 
normal. ‘The extent of the ro- 
tation may be lessened or in- 


creased. 


ĀTI 
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Diplopia if present may be 
disregarded. Prisms may not 
cause the two images to be seen. 


CAUSES OF 
accommodative errors. 
ing muscles. 
amblyopia of one eye. 


403 


Diplopia often present and 


persistent. 


COMITANT STRABISMUS.—Refractive or 
Anomalous conditions of the oppos- 
Size and shape of the globe and orbit, or an 


For convenience the following table will facilitate the 
diagnosis between a comitant strabismus and paralysis of 


one of the ocular muscles. 
COMITANT STRABISMUS. 


The motion of the morbid eye 
follows the normal in all direc- 
tions. 

Theangle of deviation always 
the same. (Mauthner.) 


Secondary and primary devia- 
tion equal. 

No change in position of the 
head. 


Diplopia infrequent. 

False projection of field 
absent. 

Amblyopia of the deviating 
eye usually present in the fixed 
type. 

Ametropia often.considerabl 
Convergent with hypero 
Divergent with N, 


the rule. 
A 


PARALYSIS OF AN OCULAR 
MUSCLE. 

Limitation of motion of the 
morbid eye in the direction of 
the paralyzed muscle. 

The angle of deviation in- 
creased when towards the mus- 
cle, but diminished when in the 
opposite direction. (Mauthner.) 

Secondary deviation increased 


Head usually as 
side, which dim 
plopia. 


Diplopia Ñ: y present. 
False ction of field 


presen 
ron 
t t 


Ametropia 
factor. 


toward 
the di- 


riating eye may have 
vision. 


not a constant 


MEASUREMENIQOJ DEVIATION.—An approximate meas- 


urement mays] 
meters, or bey 
curved 


the lod eid. 


S 


ade by using a rule divided into milli- 
specially devised strabisometer which is 
Nform to the shape of the eyeball and tissues of 
The one eye fixing, the 


deviation may be 
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estimated by noting on the rule the deviation. One milli- 
meter approximating five degrees of strabismus. 

When diplopia is present, various methods have been em- 
ployed, among which is the prism method, using such a de- 
gree prism as will fuse the double images. Landolt recom- 
mends the use of the perimeter in these cases. 

Treatment.—Convergent comitant strabismus. In these 
cases hyperopia, often combined with astigmatism, is the 
rule. The refractive error should be carefully corrected 
under the influence of atropine mydriasis. In the majority 
of these cases the mydriatic must be used several days, or 
at least until objects maintain a clear outline. If they fade 
and then become distinct, it shows there is still action of the 
- ciliary muscle and the use of the drug must be continued 
until this change does not take place. 

The ophthalmoscopic examination will also detect this 
condition by the vessels becoming indistinct while under 
observation. The accommodative action of the observer’s 
eye must of course be eliminated. 

Retinoscopy is an invaluable aid in young, children, or 
when the deviating eye is amblyopic. Full Sg ion should 
be given in these cases. In young perso r where the 
deviation has not become fixed, slassee Ql often effect a 
cure. An idea of the amount of relik Q ch may be obtained 
can often be estimated by Wee of the eyes while 
under the influence of the myd c. If there isa disposi- 
tion to assume the normal Rey ion, glasses will generally 


be all that is necessary. 
In very young cng the employment of a weak 


mydriatic may be eùt. Under the age of three and 
one half years itu dom safe to put glasses on a child, 
but I do not hexitate to do so after this age, and find as a 


rule the litt\ques will call for their glasses as soon as they 


— Ss __ 


| 
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ing the sound eye for five or ten minutes at a time. ‘This 
should be repeated several times daily. 

OPERATIVE MEASURES.—After the age of six an opera- 
tion may be undertaken, provided carefully adjusted glasses 
have been worn for not less than three months. Correction 
should always be made first, and if there is a suspicion of 
the deviation being due to some systemic lesion, this should 
be overcome in anticipation of benefit following. 

A careful examination of the eyes should be made prior 
to the operation, to determine the visual acuity of each eye 
and the amount of deviation. 

Tenotomy of one internus will correct about 15 degrees of 
strabismus. Care must be exercised not to over correct, or 
a divergent strabismus will result. See operations. 

DIVERGENT COMITANT STRABISMUS.—In this type, 
myopia is the rule and it is often associated with astigma- 
tism. Correcting glasses should be prescribed, and the 
work should be done under a mydriatic, as in the conver- 
gent form, full correction being given. ‘The glasses should 
be worn for both distance and near vision. 

Operative measures are more often required 4 Os type 
than in the convergent. Tenotomy of one o er. externi, 
or an advancement of the internal rectus Orrell, may be 
required. When it is impossible to im 
the deviating eye, the operation m be performed for 
the cosmetic effect. In a Ene S the resulting visual 


e the vision of 


acuity is not so good, and bino r vision is less seldom 
obtained than in the converg@py type. 

SPASTIC STRABISMUS.—>hDis is seldom seen, but has been 
reported in some hyste patients, and as following menin- 
gitis. It is a very ült condition to diagnose. 


IMBALANCE OR B®SUFFICIENCY OF THE OCULAR Mus- 
CLES.—In cas N here there is a tendency to deviation from 
Bere ON it can be overcome by increased muscular 
effort, BS m heterophoria is employed. Heterophoria is 
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divided by Stevens into: (1) Asophoria, a tendency of the 
visual lines inward; (2) Axophoria, an outward tendency 
of the visual lines; (3) Hyperphoria (right or left), 
tendency of the visual line of one eye to deviate above the 
other, making right or left hyperophoria, according to the 
eye affected. 

These terms indicate a tendency to displacement only. 
There may be a combination of these when the term hyper- 
esphoria (right or left), one line having a tendency above, 
and inward, and hyperexophoria (right or left), the tendency 
of one line being above and outward, 

In these cases diplopia is not the rule, but excessive 


. muscular action will produce a line of symptoms very annoy- 


ing to the patient. When insufficiency is suspected the eyes 
should be tested by producing diplopia, which will aid in 
determining the condition. As it is important that the 
accommodative power be eliminated as much as possible, the 
tests should be conducted at a distance of twenty feet. 

Placing the patient at this distance from a lighted candle, 
a prism of six or eight degrees, base down, held before 
the right eye. Two images will be seen, nr 1e image of 
the right eye will be above, that of the 1 eye below. If 
the image of the right eye is at the ri of the lower one 
an esophoria, but if it is at the left Oe ophoria is present. 
To bring the two images into < Oe line, a weak prism, 
base out in the first case, b Ke n the latter, should be 
placed either over: the pris Kin use or the uncovered eye, 
changing the weaker prj Oot the lights are directly in 
line. This prism is se ease of the manifest esophoria 
or exophoria. 

If a strong e PN prism is placed base in,diplopia will also 
result and RERA will be on the side of the correspond- 


ing eyes, ł ony mous diplopia. The images should be on 
the O plane, but if the right should be below, 


a tN Cy of the right visual line to rise above is present, 
3 yperphoria 


If the right image is above, the reverse 
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holds true, and left hyperphoria is present. Placing such a 
prism base up or down as will bring the two images on a 
horizontal line will be the measure of right or left hyper- 
phoria. 

Holding the prism before the eyes with the hand, or 
placing it in the trial frame, is the simplest method of test- 
ing the muscles, but it only approximates the deficiency, as 
it is not easy for the patient to keep the head steadily in the 
primary position, or to correctly hold the prism before the 
eye. ‘The most serious objection is the unconscious effort of 
the eye to neutralize the action of the prism when placed 
close to the eye. 

Various devices for overcoming this objection have been 
devised, the principal ones being Wilson’s phorometer and 
Stevens’ phorometer. ` 

The Maddox rod is another method which is used. It 
consists of a disk which will fit the trial frame, and has a 
glass rod at the center which has the effect of elongating 
the flame into a line of light. This line is always at a right 
angle to the axis of the rod. The effect of this Ba ce be 
readily understood by referring to the figures. ze rder to 
produce orthophoria, correcting prisms from eta case can 
be used. O 

STEVENS’ STENOPAIC LENS.—The N of this is similar 
to the Maddox rod, that is, contras(iny images. A-+13.00 
D. lens is covered excepting the Setical center which is left 
clear. In looking at a flame tty feet distant, a disk of 


light is seen. When the b e of the muscles is perfect, 
the flame with the uncey eye will appear in the center 
of this disk. In hetga\Mhoria it will be away from the 


center, and may G e outside the limit of the disk. If 
there is also a deyjation of the flame above or below the 
center, it d PRR a combined insufficiency. The 
deviation ig@orrected in the same way as when prisms alone 


are use SS 
È, 
a? 
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Maddox Rod Test for Horizontal Deviation. The rod before the right 
eye. Fic. 94, Orthophoria. ‘The line passes through the flame. 
Fic. 95, Esophoria. ‘The line to the right. F AV Exophoria. 
The line to the left. < 


N 


Maddox‘Rae’Test for Vertical Deviation. Frc. 97, Orthophoria. The 
lir Yes through the flame. 98, Right Hyperphoria. The line 
bkloW the flame. 99, Left Hyperphoria. The line above the flame, 
Mines tests the rod is before the right eye. 
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The action of the muscles in rotating the eye when 
diplopia has been induced by prisms, is: 

If base in, abduction; base out, adduction; base down, sur- 
sumduction, A prism base down before one eye or base up 
before the other has an equivalent action. Fusion of images 
with base down before the right eye or base up before the 
left eye is right sursumduction. Reversing the position of 
the prisms will give left sursumduction. 

At twenty feet the standard of strength for the muscles, 
that is the strength of prism which can be overcome, is 
stated by Stevens to be abduction 8 degrees, adduction 50 
degrees, sursumduction 2 degrees. Variations from these 
figures are frequent. 

A very generally accepted rule is, that the adductive 
power should be at least five times the abductive, and that 
it is infrequent for discomfort to follow the use of the eyes 
if this ratio is present. 

When the oblique muscles are at fault it is readily detected 
by placing a Savage modification of the Maddox double 
prism before one eye, the other being covered, and direct 
the patient to look ata horizontal line on a ~\ 18 in. 
distant. Adjustment of the prism should be @gh that two 
distinct parallel lines will be seen, then un€Sver the other 
eye, and three lines will be seen. If t 1uscles are nor- 
mal, the three lines will be ae me insufficiency of 
the obliques will cause a nian he middle line from 


parallelism. 

If the prism is before the yht eye, and the center line is 
near the bottom line, left erphoria, or if it extends to 
the right or left of “Oo lines, an exophoria or esophoria 
exists. 


When there is Coe of the right ends of the middle 
and lower line NA superior oblique is at fault. 

If the co Aono is at the left end, the inferior oblique 
is the S R 

O y for developing the ocular muscles as given 


g 


410 MOVEMENTS OF THE EYEBALLS. 


by Savage have given the best results in my hands. In 
a exophoria the prisms are placed bases out, as the interni 
muscles are at fault. It is best to commence with the 
| weaker combination, gradually increasing as the muscles 
are developed. 

A lighted candle at a distance of twenty feet and on a line 
{ with the eyes should be used. With the prisms in position, 
j the image of each eye is displaced outward, calling into 
| action the interni muscles. After five seeonds the frame 
I should be raised, allowing relaxation of the acting muscles. 
| The time allowed for this interval should be the same as for 
| the use of the prisms. The alternate lowering and raising 
| of the prisms should be continued at each sitting, not ex- 
| ceeding ten minutes, but always stopping short of fatigue. 
These sittings may be repeated several times a day. In 
many cases the normal condition of the muscles can be 
obtained by this method, but it will take considerable 
i time. - 
In esophoria, the external muscles are the ones to be exer- 
| cised, and the esophoric set contains prisms as {ow as % de- 
| gree. The weakest prisms should be used fg% as in the pre- 
vious exercise, the method of employmep@peing the same. 

In hyperphoria, prism exercise may@so give relief. In 
i left hyperphoria the muscle on the Wside to be developed 
| is the inferior rectus, and on ight side the superior 
| rectus. The weakest prismasfetild be used at first, and it 
| is seldom that a stronger >on than 1 degree is needed. 


| The base of the left sree be up, and of the right one 


down. In right hy oria this arrangement would be 
| reversed. 
i The BREEN is the same as already given. 

e 


| The ON’ Wuscles.—These may also be strengthened by 
[| proper e e, and a+1. 5 D. cylinder will usually give 
| the recoils, In this form of trouble it is necessary that 
| th Ms should be properly adjusted to the individual ' 
caşe,`in order that the center of the pupil will be opposite 
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the optical center of the lens. If the weak muscles are the | 
i superior obliques, the axes of the cylinders must be placed 
in the lower temporal quadrant, commencing with 15 de- | 
grees from the vertical line and used for five minutes. The | 
method of using them being the same as for the other 
muscles. The axes may then be changed to 30 degrees and 
worn two or three minutes, when the axes are again changed 
to 45 degrees from the vertical, using them intermittingly 
for one or two minutes. 

; It is important in any of these exercises that the alternate 
raising and lowering of the prisms be at comparatively 
regular intervals, as it is the rythmic exercise of the muscles 
that gives them their increased strength. 

In some cases it may be necessary to perform a partial 
tenotomy of the weaker muscle or an advancement of its 
antagonist, but this should not be attempted until after a 
thorough trial has been given the exercise method. Oper- 
ative interference is required when the degree of exophoria, 
esophoria or hyperphoria is so great that it is impracticable 
to bring the muscles to a normal condition. S 1estion 
whether operative interference on the oblique yo is ever 
justifiable, although the operation is oO by quite a 
number. 


SYMPTOMS oF MUSCULAR nese ;NCY.— Muscular 
asthenopia is the term usually ay and the symptoms 
may be ocular or general. oO 

Ocular Symptoms.—There aay Ore pain over the insertion 
of the weak muscle, which(}May be distinctly marked on 
sudden movement of tl # în its direction. The vision may 
be indistinct, and t D ity to use the eyes for close work 
much reduced. T yes may tire in looking steadily at 
one object ev eit fon distance, and the fatigue will be in- 
Dect i is moving. Photophobia and occasion- 


pasm. Contortion of the facial or frontal 


creased if th 
ally ble 
muscles NÀ 


sometimes seen. 


oN Symptoms.—The most pronounced is headache, 
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very generally in the occipital region, and often the patient 
will awaken in the morning with headache, when on retiring 
no symptoms were present. ‘The headache may follow the 
use of the eyes or appear later. Pain in the back, often 
seeming to pass from the occiput to the shoulder, is not un- 
common, and precordial pain is often complained of. Ver- 
tigo, drowsiness or insomnia. In fact, most any reflex com- 
plication may be found in these cases. 

Many nervous disorders, as well as nearly all the ills 
that befall the human race, have been attributed to this 
condition. 


NystTacmus.—This term is used to designate a rapid in- 
voluntary movement of the eyeballs. The motion may be 
lateral, vertical, rotary or mixed, when it comprises two 
forms of motion., Almost always both eyes are affected. 
It may be congenital or acquired. 

Congenital nystagmus is often found in cases having 
other congenital defects of the eyes. In albinos it is very 
frequent. Corneal opacities, or defects in S refractive 


media of the eye may cause it. Ç 

Acquired nystagmus is often seen SAE miners’ 
nystagmus, or where the eyes are useđfNù a dim light. It 
may also occur in nervous diseases lisseminated sclerosis, 


Friedreich’s ataxia. Sara da Soh and tumors of the 
cerebellum are also often cause. Chronic fatigue of the 
muscles, and oscillation of & globe, the result of muscular 
atony, as well as centralis urbances have been ascribed as 
causes. 

Treatment.—It WAY cases no method of treatment will 
give relief. (Qe are refractive conditions present, they 
should be carSGA#lly corrected. In some cases the muscles 
have beert €notomized, or when indicated, an iridectomy 
has be ade. If nystagmus is the result of occupation, 


+ 


a QN in the kind of work may effect a cure. In dis- 


z of the brain or cord little or nothing can be done. 
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MONOCULAR DipLopra.—This is a condition which is 
sometimes found and which may be due to different causes. 
Refractive errors, especially astigmatism, opacity of the 
cornea or lens, irregular action of the ciliary muscle, or it 
may result from an iridodialysis. Hysteria, disease of the 
brain or meninges with paralysis of the abducens (Gunn 
and Anderson), and sometimes it is a simulated condition, 
especially following an injury. 


CHAPTER XIX: 


OPTICAL PRINCIPLES. 


REFRACTION.—This term is used to designate the change 
which takes place in a ray of light when passing obliquely 
from a rarer toa denser medium. A ray of light passing 
perpendicularly does not change its course, passing directly 
through the transparent medium. 

A ray of light in passing obliquely through glass with 
parallel sides, will be deviated towards the perpendicular at 
the point of entrance, but on emerging from the opposite 
side will be again deviated from the perpendicular, assum- 
ing a course parallel to that of entrance. 


Fic. 100.—Refraction of sof light through glass whose plane 
surfaces are p Ga. A B, incident ray; B C, the ray re- 
fracted by tne e surface towards the perpendicular, P P; 
C D, the at acted by the second surface, parallel to the 
original gir®€tion, A B; H K, a perpendicular ray, no re- 
fraction 


Airi en as the index of refraction, indicated as 1., the 
abs index being a vacuum, but the resistance offered to 
Ug Passage of a ray of light through air is but slightly 
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greater than through a vacuum. A ray of light, incident 
ray, passing obliquely from a rarer to a denser medium, will | 
form with the perpendicular an angle which is called the 
angle of incidence. ‘The angle formed after the deflection of 
the ray, refracted ray, is termed the angle of refraction. 

If the sides of the denser medium are inclined towards 
each other, forming a prism, aray of light entering this | 
prism will be deflected towards the base, and on emerging 
from the opposite side the ray will be still further deflected, 
the angle being the same on the two sides. A prism as un- 
derstood in optics is composed of a transparent substance, 
usually glass, the inclination of the two surfaces being called 
the refracting angle of the prism, and is expressed in de- 
grees. The apex of the prism is that part where the two 
surfaces meet, the base being the line opposite the apex. 


Fic. 101.— Refraction through a Prism. 
towards the W 


N6) tation at each surface 


In speaking of the position of prism the direction of the 
base is always indicated, bein , down, in or out, accord- 
ing to its position. A ray, ight striking the surface of 
the prism is deviated rds the perpendicular. As it 
emerges it is still f r deviated towards the base and 
from the perper ar. The angle which the incident 
and emergent @ayS form with each other is called the 
| angle of dewaNfon. In a case of muscular insufficiency 


which W Oo great, this refractive property of the prism 
t times to fuse the double images. 


is aN 
ngle of Deviation Jor Prisms,—This is the angle 
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formed by the incident and refractive rays. The angle be- 
ing nearly one-half of the refractive angle of the prism 
from a r degree to 10 degrees. Above the latter strength 
the deviation rapidly increases. 

The Limit of the Angle of Refraction.—The greatest 
angle possible is that which the ray forms with the perpen- 
dicular, 90 degrees. Different methods of numbering prisms 
are in use. The centrad or Dennett’s and the prism 
dioptre method of Prentice. 

Rays of Light.—Light passes from a luminous point in 
all directions in straight lines, which are called rays. These 
rays are divergent, but for practical purposes, rays entering 
the eye from a distance of about twenty feet, are considered 
parallel, as the rays of light from the sun and stars are also 
considered parallel. 

Parallel Rays.—Rays which are parallel, on passing 
through a convex lens converge to a point at its principal 
focus; conversely, divergent rays from the principal focus of 
the lens are parallel after refraction by the lens. An eye, 
which in a state of rest, brings parallel rays a focus on 
the retina is termed emmetropic. S 

Divergent Rays.—These rays will @quire a greater 


amount of refraction to bring them t ocus at the same 
distance behind the lens than whem&He rays are parallel, 
hence divergent rays are br, toa focus at a point 


further back than the princgpakfocus, and the nearer the 
point of divergence to the ley the further removed the con- 
vergent point. 

Convergent Rays Oy of light are never convergent 
unless they have Cy through a convex lens, or have 
been refractec QO a concave mirror. 

Significancef the Different Rays.—The refractive state of 
the eye is*€@Prmined by the direction which the rays must 
have t s on the retina. 

Qrrorra.—Parallel rays will meet on the retina when 


| 

| 

| 

| 

AN j; A s 

| | RA commodation is relaxed. Emergent rays are parallel, 
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MyorIA.—In order to have the rays converge on the retina 
they must be divergent from a point near the eye. Emergent 
rays are convergent. 

HYPEROPIA.—In order to have the rays focus on the retina 
the rays must converge. Emergent rays are divergent. 


1 2 3 4 5 6 


Fic. 102.—1. Plano-convex. 2. Double or bi-convex. 3. Meniscus, 
convexo-concave or periscopic convex. 4. Plano-concave. 5. 
Double or bi-concave. 6. Meniscus, concavyo-convex or peri- 
scopic concave. 

LENSES.— The usual substance used for lenses is glasss, 
and in speaking of lenses this is understood. ‘There are 
different forms of lenses, a-++,or convex lens (Fig. 102, No’s 
I, 2, 3), is one which converges rays of light, xfid —, or 
concave lens (No’s 4, 5, 6), is one which peices diver- 
gence of the rays of light. A convex lens Này be regarded 


as a double prism, the bases being togeth and a concave 
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{HHL as a double prism with the bases away from the center. The 
i) || prism action of these lenses is well illustrated in the 


| | diagram. ] 

| Foci of a convex Lens.—The principal focus is the point 
| where the parallel rays meet after refraction. Rays passing 
il through a lens from a nearer point than infinity, are focused 
| at a point beyond the principal focus, and the points of 


divergence and convergence are called conjugate foct. Con- 
jugate foci are equal when the point of divergence and the 
point of convergence are an equal distance from the lens, 
which is twice the focal distance of the lens. The nearer 
the point of divergence to the lens the more remote the 
point of convergence. 
| Divergent rays from a point an equal or greater distance 
than the principal focus, forms a conjugate focus which is 
| positive, but when the distance is less than the principal focus 
Ii it is termed zegative. 
Virtual Focus of a Convex Lens.—Rays diverging from a 
| point nearer than the principal focus of a lens will continue 
i} to diverge after refraction. These divergent rays cannot 
[i produce a real focus, but if extended beck gaks would meet 
at a point on the same side of the lene, om which they 
diverged ; this point is termed the vegQ@NZe, or virtual focus. 


Fic. 104.—Viftugl Focus of a Convex Lens. Rays from O, a point 


| 
| | withinghe principal focus, still diverge after refraction. The 
i nad Ys lines extended backwards would meet at V, the vir- 
| t cus of O. 
Ii of Concave Lenses. —Parallel or divergent rays pass- 
| Rt hrough a concave lens form only virtual, or negative 
R 
| RO 
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foci, which are points from which the rays seem to 
diverge after passing through the lens. 

Principal Focus of a Concave Lens.—Parallel rays are 
rendered divergent after passing through a concave lens, 
and tracing them backwards, they will appear to have di- 
verged from a point near the lens, which is the principal 
focus, The conjugate foci of concave lenses are virtual and 
are found in the same manner. 

The Optical Center of a Lens.—This is understood to be a 
point in a lens through which a ray of light in passing, is 
equally refracted at both surfaces, both the incident and re- 
fracted ray being parallel. All rays passing through the 
optical center without passing through the center of curva- 
ture are not deviated,and the rays are called secondary axes. 

The size of an image formed by a convex lens is pro- 
portionate to the size of the object, as the distance of the 
image from the optical center is to the distance of the object 
from this center. If the object is at a greater distance from 
the lens than its principal focus the image is real, inverted. 

If the object is nearer the lens than the principa\ focus, 
the image is virtual, erect. XO 

The virtual image of a convex lens RRNA be at the 
point from which the refracted rays seem O ve diverged, 
and is enlarged. XS 

An image formed by a concave Lea Rir tual, and smaller 
than the object. 

Focal Distance of a Lens.—Th@iistance from the optical 
center to the focal point is th@pcal distance. This depends 
upon the radii of curvature) well as the refractive index. 

Numbering of Lens Cire refractive power of a lens 
is the inverse of the distance. The refractive power of a 
lens whose focal djst&rice is one meter is 1, and a lens whose 
focal distance Ono meters, has but one-half the re- 
fractive PONEN the first. If the focus is at one-half meter, 
the rera power of the lens is twice that of the first. 
The gyğem most generally employed of numbering lenses 
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Nearest CORRE- 
SPONDING LENS IN 
Orp System. 


Fooat Distance IN 


D., 
No. or Lens IN Eneusa Incuss. 


0.12 314.96 

0.25 157.48 144 

0.37 104.99 

0.50 78.74 72 

0.62 62.99 60 

0.75 52.5 48 

0.87 44,99 42 

1.00 39.37 36 

1.12 34.99 

1.25 31.5 30 

1.50 26.22 24 

1.75 22.48 

2.00 19.69 20 

2, 25 17.48 18 

2,50 15.75 16 

2.75 14.31 15 or 14 

3.00 13.12 13 

3.25 12.11 12 

3.50 11.25 11 

3.75 10.49 10 

4,00 84 9 

4,25 9,26 

4.50 ah R 8 

4,75 2 

5.00 7.87 Q 

5.50 Ny 7 

6.00 „E 

6.50 6.06 XO 6 

7.00 5.GBNQ 5 

7.50 i 

8.00 Ae 

9.00 , 4.5 
10.00 Q 3.94 4 
11.00 O 3.58 3,5 
12.00 Q 3.27 3.25 
13.00 : E 3 
14.00 2,75 
15.00 © 2.64 
16.00 G 2,44 2.5 
17, 0ON 2, 32 2, 25 
J 2.17 
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is that proposed by Monoyer who used the term dioptre, or 
diopter, D., for a lens of one meter focus 1.00 D. A lensof 
two meters focus as already stated would have one-half the 
refractive power, and is designated metrically as o.50 D. The 
scale of lenses with their equivalents in English inches and 
approximate strength of the old system of measuring will be 
found in the preceding table. 

To determine the focal length of a lens in the metric sys- 
tem divide one meter,or 100 centimeters, by the number of 
D. The focal length of a 4.00 D. lens is 100+-4=25 cm. 
or 9.84 English inches. 

Spectacle lenses are spherical and cylindrical. 


Spherical Lenses.—These represent either a section ofa 
sphere or two sections of a sphere joined by their plane snr- 
faces. Light passing througha spherical lensis equally 
refracted in all planes. 


Cylindrical Lenses.—These represent sections of a cylin- 
der, parallel to its axes. Light passing through a cylin- 
drical lens ina plane parallel to its axisis not refracted, 
but at all other angles refraction occurs, the Te ount 
being when the light passes through at right ates to the 
axis. ‘The rays are convergent or divergen ending up- 
on whether the cylinder is convex or co 


Combination of Lenses.— When t al case of lenses 
contains a limited number, combitgathte#s may be made. The 
lens required is obtained by addifŅ} the lenses in the com- 
bination, which will give the @yensth for a single lens cor- 
responding to this sum, TED will apply to either convex 
or concave. 

Combination of Co Q Y- and Concave,—,Lenses.—Super- 
imposed convex A EEE lenses of equal strength, will 
neutralize each @pher, and the vision will be the same as 


without a ley€) 
Conta of Cylindrical and Spherical Lenses.—A 


cylindricaNens refracts rays only as the angle deviates from 
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the axis, and its effect is to increase or diminish refraction 
in the direction at right angles to its axis. That is, a ray 
passing through a cylinder in a plain parallel to the axis is 
not refracted. 

The horizontal plane is the horizontal meridian, or axis of 
180 degrees. The vertical plane, or vertical meridian is at 
an axis of go degrees. 

In astigmatism, especially when compound, a cylindrical 
lens will have to be combined with a spherical. 

Visual Angle.—The apparent size of objects depends upon 
the size of the visual angle. This is formed by lines drawn 
from the extremities of an object to the nodal point of the 
eye, which is analogous to the optical center of a lens. 


VISUAL ANGLE IN EMMETROPIA.—In Emmetropia, Em., 
the nodal point, is 7 millimeters behind the cornea, and 15 
millimeters in front of the retina. The size of the retinal 
image is directly proportional to the size of the object, and 
inversely proportional to the distance of the object from the 
eye. 

RETINAL IMAGE IN AMETROPIA.—-In he pia, Hie 

1 


eyeball is shortened from before backwar d the retina 
is correspondingly nearer the nodal , and the image 
is smaller; hence hyperopes see ts smaller than the 


natural size. In myopia the retj s further removed from 
the nodal point, the eye being làugeř, and the retinal image 
is larger; hence myopes sO bjects larger than normal. 


VISUAL EAE ES n object which subtends an angle 
of 5° with the retina e normal eye is distinctly seen, 
but if the object Go farther away, diminishing this 
angle, the obj comes indistinct on account of the 
diminution So, visual angle. When the point is reached 
beyond w ithe object cannot be seen, the /imzt of percep- 
tion has reached, 
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NORMAL ACUTENESS OF VIsSION.—The 
Snellen tests are most frequently used, each 
letter subtending an angle of 5°. The strokes 
of the letter being 1° or 1-5 the size of the 
letter. Different letters or characters based 
on this angle are generally employed in test- 
ing the vision of patients for distance. 
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ACCOMMODATION.—The shape of the eye- 
ball being comparatively fixed, in order to 
focus rays from a near object on the retina, 
some means of accomplishing this must 
be employed. This depends upon the action 

Fic. 105. of the ciliary muscle and the elasticity of the 
Snellen’s Type. crystalline lens. The lens being soft in 
consistency, and enclosed in a capsule, is at- 
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FIG 106. Schefay Representation of the Process of Accom- 
modation. ‘Ther on of the parts when the accommodation is 
at rest is desig ed by the shaded portions, and the relation when 
there is ane of accommodation by the black line. The latter 
shows the gj y processes and also the equator of the lens pushed 
toward xis of the eye. Both surfaces of the lens are more 
curved the anterior surface is pushed forward. ‘The iris 
is broar, and at its pupillary border is displaced forward; at its 
ciliai border backward.— Fuchs, 
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tached by the suspensory ligament to the ciliary body,which 
has a fixed insertion at the corneo-scleral margin. Contrac- 
tion of the fibers of the ciliary body relaxes the fibers of the 
suspensory ligament. The tension of the lens is lessened, and 
the lens substance having a tendency to assumea spherical 
form, becomes more convex. The far point of the eye, punc- 
tum remotum, Y, is the point from which the rays are nearest 
parallel and are focused on the retina without any accommo- 
dative action, R. 

The near point, punctum proximum, p, is the point from 
which the most divergent rays can be focused on the retina. 
This requires the extreme accommodative action, P. 

The range of accommodation, ( power or amplitude of accom- 
modation), is understood as meaning the difference between 
the refractive power of the eye for its remote and near point. 
For the range of accommodation see table, page 15. 


ANGLE GAMMA: ANGLE ALPHA.—Normally the eye in 
looking at an object is directed so that the image is formed 
on the macula lutea, and the eye is said to ‘‘fix’’ the object. 
A line drawn from the object to the maculayis called the 
visual line, or visual axis. A 

The point about which the eye ro RI to obtain this 
position is called the center of rotatioy dis located about 
14 mm. back of the cornea. The connecting the object 
with the center of rotation is N he line of fixation. 

The optic axis is the line ` ng through the center of 
the cornea, lens, and point@} Yotation, to the posterior pole 
of the eye, and is usuall@yituated between the macula and 
papilla. If the mac tea coincided with the posterior 
point of the optic ” the visual line, line of fixation, and 
optic axis wo Qincide, but this seldom occurs. 

In emmetgpopt or hyperopia the optic axis is to the inner 
side of th eula, the visual line and line of fixation form- 
ing ay ith the optic axis. The angle formed by the 
lingQExation with the optic axis is termed, angle gamma. 
ta Mergent strabismus this angle should be considered, 
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v 

Fic. 107.—Angle Alpha DY Gamma. (Landolt.) AA, 
optic axis; O F, visual lir » M, line of fixation ; K L, major axis 
of corneal ellipse. T ky of fixation does not correspond with 


the optic axis, but fo the angle OMA, angle gamma nearly 
equal to the ang A, formed by the visual line with the optic 
axis. OXA m considered as the angle gamma. ‘The visual 


line does not PNS through the summit of the corneal curve, E, but 
forms wR axis of the cornea, F L, the angle OX E, the angle 
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When the anterior portion of the visual line is to the inner 
side of the optic axis, as usually found in emmetropia 
and hyperopia, the angle gamma is positive, or +. Con- 
vergence of the visual line exceeds that of the optic axis 
by the amount of this angle. The visual line and optic axis 
coinciding, the angle gamma is absent. In high degrees of 
myopia the visual line occasionally is to the outer side of the 
optic axis, and the eye must deviate inwards in order to fix 
an object, which will produce the effect of a convergent 
strabismus. Ifconvergent strabismus is present, the amount 
of this angle must be deducted from the apparent con- 
vergence. In this form of the angle gamma, the angle is 
negative,or—, as the anterior portion of the visual line is out- 
side the optic axis, and the convergence of the visual line is 
less than that of the optic axis by the amount of this angle. 

This angle may be measured by the use of the perimeter, 
having the eye fixed at the central point, and moving a 
lighted candle along the arm in a horizontal direction until 
its reflection is seen from the portion of the cornea corre- 
sponding to the pupillary center. The Het ae candle 
on the arc can be read in degrees, and aiat size of the 


angle gamma. 

It is seldom that the apex of the co S with its 
center, usually being displaced to side or the other. 
The major axis of the corneal e E L, forms an angle 
with the visual line which cogstftfites the angle alpha. It 
is positive when the major a@}*is to the outer side of the 
visual line, and negative @yen it passes to the inner side of 
this line. 

CONVERGENCE. e fovea centralis being the most 
sensitive part fer the eye is directed normally to- 
wards an ob n such a manner as to have the image 
formed at oint, that is the eye fixes the object. 

In a it is necessary that the two images are 
for Ah identical points of the retinas. The foveæ of 

H eyes being identical points, images formed on them 
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will be projected outwards, overly- 
ing or fusing into each other. 
Points at corresponding distances in 
any direction are also identical, and 
single vision will result. An object 
in the field of vision to the right of 
the point of fixation forms a retinal 
image to the left of the fovea. The 
images formed on the retina to the 
right of the fovea are projected out- 
wards to the left, and those on the 
left of the fovea to the right. The 
same rule holds in any part of the 
retina. 

In looking at a distant object, 
with the axes of the eyes parallel, 
the images are formed on corre- 
sponding portions of the retinas, but 
if the object is near the eyes, they 
must be turned inwards on account 
of the normal separation of the 
eyeballs, and this turning inwards 
is termed convergence, and is con- 
trolled by the interni muscles. Ac- 
commodative action of the ciliar 
muscle is very closely associafed 
with that of convergence, and Nuéi- 
ther action can be exerte Q any 
extent independently. 

The angle of conve ©: is un- 
derstood as the ar deviation 
of the visual lin en the eyes are 
directed at a WP object. The unit 


Fic. 108.—Meter Angles 
of Convergence. 


of converg. is the angle through which the visual lines 
move N on a point one meter distant, and is called 
one-metèr angle of convergence. (Nagel). 
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The amplitude of convergence is understood as the number 
of meter angles of convergence which the eyes can produce, 
and is measured from the far point of convergence to the 
near point of convergence. 


CHARTERE 


c 
| 


EXAMINATION OF THE EYE. 


| FIELD OF VISION.—The visual axis of one eye being 

directed to a stationary object, the object is termed ‘‘fixed,”’ 

and the outer points contained within a certain area, the 

size of which depends upon the distance of the fixation point 

from the eye, can be seen. ‘This space is called the field of 

visison. Direct vision, which is understood as pertaining 

to the macular region, gives the most accurate visual acuity, 

but all the sensitive portions of the retina will receive visual 
impressions, which are termed indirect vision. 

The limits of the field of vision are sree many 


ways. A comparative test which may PN made, is to 


place the patient with his back to the li and covering 

| one eye, ‘‘fixing’’ the other at a point &xettly opposite, on 
the center on the exaniiner’s EEY should be at a dis- 
tance of about two feet. The exaitver may use his finger, 
or any small object, moving th ee in different directions 
mid-way between the point xation and the observed eye, 
until the limit of indirect yn is determined. If the ob- 
server’s eye is GaN object being equally distant from 
the two eyes, a comp@Mtive estimate of the field of vision 
can be made, bt the contraction is not marked the 
method will o 

! Other met s arein use, one of the most convenient be- 

| ing th 8R perimeter, which registers the limitation of 
the ANY all angles, but more inexpensive perimeters are 
i market. ; 
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It will be found that the field of vision is not circular, ex- 
tending farther outward and downward, and contracted in- 
ward and upward. 


Fic. 109.—Skeel Perimeter. The RO ject is situated at the 
extremity of the wedge-shaped carri The limit of the visual 
field is marked on the chart by ey ng the lever, which raises 
the table on which the chart ię ed. All angles are readily 
traced, O 

' BINOCULAR FIELD QQY Isron.—The field of vision of the 
two eyes constitutes ortion in which binocular vision is 
possible, and compx\wes the area where the central and inner 
parts ee) en the Zimi/s and continuity of the visual 
field have beetmfound, the peripheral portions may be ex- 
amined igor perception, acuity of vision and light per- 
ceptiai 


Raver field is determined in a manner similiar to that 


alxeatly given, excepting that colored objects are used in- 


ne) 
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stead of white. The field for colors will be found to vary 
from that of form. The order in which colors are distin- 
guished from the periphery towards the center is, blue, 
yellow, orange, red, green, and violet. Blue, red and green 
are the colors usually employed in the tests, as they are the 
ones generally affected in morbid lesions. 


xe 


Fic. 110.—Diagram of Color Field, for blu Ga, and green. 
The outer continuous line represents the fie r form, white. 


The broken lines are as indicated. xO 
C 


Acuity of vision of the peripher tions of the retina 
may be determined by using sm@Jl‘sffuares of black paper, 
which are separated from each@fer by intervals equaling 
their width, and moving they inward to the point where 
they are recognized as s te objects. 

Landolt uses for PS&Ption of light, a lighted candle 
passed along the 4a O he perimeter. If there is progressive 
diminution of thedidht sense from the center to the per- 

) iphery, it wilt¥Ofound in the majority of cases that some 


lesion kare is present. 


BANS in the field of vision and scotomas have been 
ESN under the proper headings. 


>O 


Ag 
wy 


it fe.) 


432 EXAMINATION OF THE EYE. i 


REFLECTION OF LIGHT.—Light falling upon a polished } 
surface has a portion of it reflected. The angle of reflection 
is always equal to the angle of incidence. In examinations 
of the eye, either plain or concave mirrors are used. 4 

A plain mirror reflects rays without either convergence or 
divergence, the rays remaining parallel, and appear to come 
| from a point as far back of the mirror as the object is in 

front. 

A concave mirror converges parallel rays of light to its 
| principal focus, forming a real, inverted image in front of 
| the mirror. 


ae veneer 


FA 
AV 
i Fic. 111.—Indirect Ophthal Chic Examination. 


i In the ophthalmoscope i lain or concave mirror 
i is used. The direct method@® examination has already 


| been given under Bit Se of the eye. 


In the indirect meth e real, inverted image of the 
| fundus is obtained NY interposing a strong convex lens, 
object lens, betw e examiner and patient,the lens being 

held close to the e¥e of patient. The strength of the object 
lens is frome D. to 20.00 D. A clear view of the fun- 
tained when the object lens is held the proper 


| dus will] 
CRN om the observed eye and with a convex lens of | 
| 5.0 D> in the ophthalmoscope, and varying the distance 


> 
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’ from the eye of the patient, but it requires more practice 
to get a good view than by the direct method. The details of 
3 the fundus appear smaller in the direct method although 
more of the fundus is visible. 
| 
l 
l 
i 
| 
| 
| 
y 
| 


+ 
FIG. Loring Ophthalmoscope. A, tilting mirror. B, 
{ revolvi isk with lenses. C, quadrant with four lenses; when 
ngap onses are not needed they are rotated to the lower part of 
h 


y of the instrument. 
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Both methods of examination should be employed until one 
is familiar with the appearances of the eye. 


DETERMINATION OF REFRACTION WITH THE OPHTHAL- 
MOSCOPE.—In order to estimate the amount of error, it is 
necessary that the examiner should be able to completely 
relax the accommodation. This may be accomplished by 
practice, having the uncovered eye directed as though look- 
ing ata distance. The patient may be able to relax the 
accommodation by looking toward the farthest portion of 
the darkened room. 

The ophthalmoscope should be brought as close as possible 
to the observed eye in the direct method, keeping the pupil 
steadily illuminated. The optic disk and larger blood 
vessels will be distinctly seen according to the refractive 
state of the eye, but it should be remembered that the 
patient should not look into the mirror, thus bringing the 
macular region into view. A deviation of about 15 degrees 

‘inward will bring the nerve into the field. The line of 
light in the smaller blood vessels should be dist netly seen. 

In hyperopia the strongest + lens with w ese lines 
can be distinguished will be BERS measure of 
refractive error. 

In myopia the weakest — lens wot vO e the correction. 
It should be remembered that i ae the degree of 
error is usually more than is s the ophthalmoscope, 
and in myopia less. 

In order to estimate the S of the eyeball, not only for 
refractive, but also for id conditions, Nettleship’s table 
which has been ON om Knapp’s,gives approximately 
the amount of d 

By means of T the depth of an excavation in the 
nerve head, + = amount of swelling of the papilla, may be 
recognized) d its deviation from the normal approximately 


S 
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Hyperopia, H. Myopia, M. 
1 D shortening ..... 0.83 mm. | 1 D lengthening... .0.3 mm. 
DIN eter Serene 0.5 “ > K EEE 
3 c6 T ESEE A Bi! 1 c6 3 (44 (73 aE (g3 
5 t6 R NA eee 1.5 66 5 (73 c on fe (3 
6 (73 GOSS a ast cen ri 9 cc 6 (73 cc 1.75 (g3 
9 73 MS haan Re re 3 ee 9 73 (73 26 << 
eS oe kon E Go Mes agate s E Y poms 
18 “ SE Pop eee 6 c 18 ʻ“ t6 5 a3 


Sxrascopy (Retinoscopy, Shadow Test).—This is the 
method for determining the refraction of an eye by the use 
of a mirror, noting the direction in which the light appears 
to move across the pupil when the mirror is rotated. 

The room should be darkened as for an ophthalmoscopic 
examination. 

With the ophthalmoscope, on looking into a myopic eye 
when close to it, an erect image of the fundus is obtained, 
which can be made distinct by the use of a proper concave 
lens; or an inverted image of the fundus, either with or 
without the intervention of a convex lens, can be obtained 
by moving farther from the observed eye. oint of 
reversal is the point where the change from ae, ect to an 


inverted image occurs, S 

In skiascopy, the examiner is at a RO e of about one 
meter from the patient, and holdin oe ror in front of his 
own eye, reflects on the patient’s kod e light from a light 
placed near the examiner, whéw using the plain mirror. 
The light should be covered iðran opaque shade with an 
aperture of one centimeter Ó diameter The light should 
be behind the patient w@yrising a concave mirror. 

Rotation of the mj will cause movement of the area 
of light on the Gog of the patient corresponding to the 
motion of the, wirror. When the light is thrown on the 
pupil it is cased on the retina, forming an area of light 
which t as the mirror moves, with the light on the 
face, With a concave mirror it moves opposite the light 


on tha face. 
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A study of the diagrams will show the principle of the 
movement of the light. 

In the following directions the use of a plane mirror is 
understood. If a concave mirror is employed it must be re- 
membered that the movement of the light on the pupil is 
in an opposite direction. 


Fic. 113.—Sciascopy witha plane mirror. JZ, position of light. 
A A, position of mirror in which the light enters the eye appa- 
rently from /, and the focal point is toward a. B B, mirror rotated 
and the light enters the eye as from /', being focused toward b. 
H, hyperopia. Æ, emmetropia. M, myopia. 


Fic. 114.—Sciascopy up so se Mirror. JZ, position of light. 


The focal re reversed from Fig. 113. 


The trig hing orm and vate of movement are to be taken 
into consideration, as well as the direction and movement of 
the light aP shadow. At the point of reversal, a single 
retina appears to occupy the entire pupillary 
paN 1ile a variation from this point will show. an in- 
ays d amount of the retina in the pupil. When near the 
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point of reversal a slight movement of the mirror will cause 
the light to entirely cross the pupil, the light and shadow 
moving rapidly, but at a distance from this point the light 
and shadow move more slowly. 

In hyperopia, without a lens in front of the examined eye, 
the light moves across the pupil with the mirror. A convex 
lens which overcomes the hyperopia will give a point of 
reversal. The examiner, by varying the distance from the 
patient, tries the movement of the light and shadow from 
within the point of reversal, when the movement will be 
with the mirror, and from beyond the point of reversal, 
when the movement will be against the mirror. ‘This will 
determine the point of reversal, and the distance from the 
point of reversal to the eye is measured or estimated. 


Myopri1a.—In a myopic eye, excepting of low degree 
when a weak convex lens will have to be used, and then 
subtracting the strength of this lens from the myopia found, 
the point of reversal can be determined without the aid of a 
lens. Ordinarily this point is too close to the eye for deter- 
mination, and a concave lens which partially corxects the 
myopia should be interposed, measuring th ake aining 
myopia in the manner already described, an AA g this to 
the strength of the interposed lens for th xÔ al amount of 
error. 

EMMETROPIA.—This condition so when the convex 
lens before the eye gives the BA reversal at the focal 
distance of the lens. O 


REGULAR ÅŞTIGMATISY Sin regular astigmatism the 
emergent rays will have @ nt degrees of divergence or 
convergence in ieee For the two principal 
meridians anes ©, ays two separate points of reversal, 


and the See: ween them indicates the amount of | 


estemetsnt. Cy 
When RON of reversal is found in regular astigma- 
tism, a ii for movement in one direction, and the ex- 


SS 
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aminer at this point will see the retina magnified in the di- 
rection of the one meridian, and less in the direction of the 
other principal meridian, the light area having a dand-like 
appearance. 

After the determination of the principal meridian in astig- 
matism, the hyperopia or myopia is determined as ina 
simple hyperopia or myopia. When this has been deter- 
mined, the difference of refraction between the two meridians 
is the amount of astigmatism, and with the combination of 
a cylindrical and spherical lens placed before the eye,the test 
should be repeated, to determine whether the proper cor- 
rection is obtained. 

Another method for testing astigmatism and obtaining 
the angle, is by the means of the ophthalmometer. This 
instrument measures the curvature of the cornea. Any 
irregularity in this curvature will show, as well as the axis 
of the astigmatism. 

The method of using the ophthalmometer is to have the 
front of the instrument strongly illuminated, the face of the 
patient being in comparative shadow, the chiy placed on the 
rest provided for that purpose, and th rghead resting 
firmly against the head piece. The @g eye is covered 
with a shade and the patient directec ook into the barrel 
of the telescope. The instrumentG9 adjusted to the proper 
height by means of an adjustj rew, and focused by mov- 
ing the telescope standard ba nd forth until the corneal 
images are distinct. On 1 ag through the telescope, when 
properly focused, the nøges of the instrument should be so 
adjusted as to just tot each other in one of the principal 


meridians. 
The black T) across the mires should be continuous. 
Having the ent open the eye as widely as possible, and 


looking oiiiy into the instrument, observe whether the 
mires {5 ill just touching. Now by revolving the tele- 


RNS n its axis, if there is no astigmatism, the mires will 
N contact in any position in which the arms may be 
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When astigmatism is present, the lines will cease to be 
continuous, and the mires will separate or overlap, depend- 
ing upon the form and amount of the astigmatism. The 
stepped mire gives for each step one D. of astigmatism. | 


Frc. 115.—O almometer. 


This method will me etermine the angle of the astig- 


| matism and approxit he amount, and as an aid in diag- 
, nosis is of consid value. 

Subjective Methad of Correcting Refractive Errors. The 

Trial Case. Sis is the method which will have to be re- 

| lied upon j Osreat majority, while the other methods are 

| useful AY rroborative tests. The trial case should contain, 

| as AW y given, a series of lenses sufficient for all cases, 

‘Oo 
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but smaller cases may be used in which combinations of 
lenses will enable one to determine the lens required. 

Test letters are employed and should be in good light, either 
natural or artificial. . Each eye should be tested separately. 
the eye not under examination being covered by a ground 
glass, or an opaque disk, the eye being left open. After 
noting the visual acuity for distance, the reading power 
should be tested, and the distance at which the type can be 
read noted. 


Fic. 116.—Emmetropic Kye. Parallel rays shown by Solid lines 
are brought to a focus on the retina. Divergent rays froma point 
near the eye, when in a state of rest, are focused back of the 
retina, as shown by the dotted lines. 


In young persons the eye should be pla nder the in- 
fluence of a mydriatic before the final adg@wStment of lenses 
is made, but for determining the Pou condition and 
necessity for glasses this is rare het 

HYPEROPIA (Hypermetropj ‘Or 1 hyperopia, H.,the eye- 
ball is too short from before Rackward, the principal focus 
of the eye being behind the ¥ttina. 


Convergent rays focus on the retina. 


3 -—Hyperopic Eye. Parallel rays focus behind the retina. 


a 
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CAUSES OF HYPEROPIA.—As a rule it is an axial hyper- 
opia, a shortening of the globe from before backward, as all 
the diameters of the eyeball are shorter than normal. Curva- 
ture hyperopia is found in some cases, the cornea or lens is 
flattened. <Aphakial hyperopia results from loss of the lens, 
either operative, accidental or asa congenital defect. At 
birth the condition is nearly always that of hyperopia. 
With the development of the body, the eyeball has a ten- 
dency to increase in length, the hyperopia diminishing and 
may pass into emmetropia, or possibly into myopia. 

Symptoms.—In hyperopia it is difficult to see small objects 
distinctly for any length of time, the objects fade, and the 
patient is compelled to stop using the eyes and frequently 
will rub them. ‘This may temporarily relieve the condition 
and clear vision result, but eventually the work must be 
discontinued. 

Disposition to hold small objects in a strong light is often 
present. The pupils are usually contracted. Children may 
hold their books close to the eyes, and contracting the lids 
be able to see more distinctly than when the reading is held 
at a normal distance, as the visual angle is eS in size. 
This condition simulates myopia and not infr@y ntly con- 
cave lenses have been fitted under the impréSgfon that they 
were myopic. This will sometimes apy ily give clearer 
vision for a time, but eventually ingredsds the difficulty. 

Spasm of the muscles of accom, ODS is very frequent 
in hyperopia, on account of th iy contraction of the 
ciliary muscle endeavoring © Overcome the error. The 
distant vision in these BO) is often very deficient, and 
again we may find ient wearing myopic lenses. 
Spasm of the acco ion may occur also in neurasthenic 
patients, the spasuNbging out of proportian to the hyperopia. 

Conjunctivitifblepharitis, retinal and choroidal con- 
gestion and etimes hyperemia of the papilla may be 
complicaNets: Constant headache, increased on use of the 
eyes; ` symptoms, reflex in character, as well as 
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visual disturbances are often found in these cases. Con- 
vergent strabismus is almost always associated with hyper- 
opia. Donders divides hyperopia in manifest and latent. 
The manifest is correct by the strongest convex lens 
through which the eye obtains distinct distant vision, with- 
out the employment of a mydriatic. Latent is the amount 
which is in excess of the manifest, and is developed under 
the influence of a mydriatic. The sum of the manifest and 
latent form the otal hyperopia. 

Diagnosis.—Hyperopia is present when distant vision is 
improved by a convex lens; when fine print can be read 
through a convex lens at a greater distance than its focal 
length; when with the ophthalmoscope the fundus of the 
eye is normal, but is most distinctly seen with a convex lens. 
Asa rule also the near point is at a greater distance from 
the eye than it should be for the age. 

Any of these symptoms being present will indicate the 
necessity for a mydriatic. Ordinarily mydriatics are not 
required after the age of fifty, and usually not after forty, 
but in some instances it will be necessary. young person 
with an excessive amount of spasm of the ctes of accom- 
modation, or when there is congestion e choroid, may 
have to use a mydriatic for some tit & 

for correcting hyperopia a convg 
the best visual acuity should be 

The patient is placed as f&g té preliminary examination, 
one eye being covered. ‘TQS8mallest letters which can be 
read on the test card sl @ja be noted. By comparing this 
with the result obtai efore the mydriatic was employed, 
will give an apprò®NÌfate idea of the amount of error. A 
good rule in he with cases, even under a mydriatic, 
is to first ey the trial frame a stronger convex lens 
than the ious examinations show to be required, still 
furthe inishing the range for distant vision; then by hold- 
ont of this lens, a minus lens, or changing from 


lass which will give 


DNS 
AY ronger to a weaker lens, the vision will gradually im- 
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prove until the full acuity is reached, unless astigmatism is 
present. When astigmatism is absent convex lenses will be 
sufficient to correct the error. 

The lens obtained under the mydriatic, under ordinary 
circnmstances should not be prescribed, as it will be the full 
correction, and the patient will be unable to wear the glasses 
with comfort, especially for distant vision. After the effect 
of the mydriatic has disappeared, and before the eyes have 
been used for close work, another test should be made and 
the correcting lens given. The strength of this will de- 
pend upon the amount of hyperopia, from 0.25 D. to o.50 D. 


_less than full correction as a rule, but cases are often found 


where the degree of error is so great that a much weaker 
lens will have to be given to start with. Ifthe lens accepted 
is out of proportion to the full correction, one of three meth- 
ods may be employed ; one is to give the theoretical glass, 
and allow the muscles of accommodation to gradually accus- 
tom themselves to it; to use a weak mydriatic to aid in the 
relaxation of the muscle, which has returned to its abnormal 
condition: or, as stated, to give as strong a glassy as the 
patient will accept, changing later to a strongea aN after 
some of the latent error has become manifest. 

Where it is impossible for a patient to g der the in- 
fluence of a mydriatic, it will be necessa use the fog- 
ging method, that is,placeing a lens wR) is in excess of the 
error,in front of the eye, gen one a + 10.00 D. 
Both eyes should be subjected his method. In some 
cases the placing of a two orghrée degree prism, base in, 
before the eyes, will also aid Telieving the accommodative 
effort. After the stron QES have been before the eyes 
for ten or fifteen mi © there will be marked relaxation 
of the muscles of Ea and weaker lenses may be 
substituted, but {Ap always best to work from the stronger 
to the weake ee nie as the accommodative power of 


the AN such that the tendency is always to accept a 
VS 
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weaker lens than is required. ‘The rule should be to give 
the strongest +- lens which will give distinct distant vision. 

Myopia, M,—In this condition the eyeball is too long 
from before backward, and the principal focus of the eye 
lies in front of the retina. 


Fic. 118.—Myopic Eye. Parallel rays focus in front of the retina. 
Divergent rays focus on the retina. 
Causes.—Curvature myopia may result from an increased 
refraction of the cornea; or lens,or by an elongation of the 
optic axis, axial myopia. ‘The latter is the cause in the 
majority of cases, and in the most of these, the elongation 
is the result of morbid changes in the tunics of the eye. 
Myopia is often progressive, that is, t Nom con- 
tinues, and the patient requires stronger BS lenses, 


+ 


OY Fic. 119.—Myopic Crescent. 


AN pic eyes there is often seen on the temporal side of 
t ve a whitish crescentic space, which is called conus or 
Qypi crescent, Which is probably due to a drawing of the 
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choroid to the temporal side. ‘The papilla is often distorted 
in the same direction. 

Change in the shape of the cornea as in conical cornea, or 
the result of disease, may also produce myopia. 

A number of theories have been advanced to explain the 
cause of myopia 

The mechanical theory, is the one which is the most 
generally accepted, and will probably account for the major- 
ity of cases. It is that the compression of the eyeball by 
the external ocular muscles has a tendency to elongate the 
eye backwards, and this being continuous, especially in 
those who are using their eyes for close work, finally pro- 
duces a marked elongation. 

Stilling and Landolt consider race influence as a factor. 


A hereditary tendency is also undoubtedly a cause in many 
cases. 


Other conditions which may have an influence, may be 
unusual pupillary distance, increasing the effort of conver- 
gence; divergent strabismus, and spasm of the muscle of 
accommodation have also been classed as causes. 

Myopia is seldom congenital, making its arance 
usually after the eighth year. (14) l 

Symptoms. —These may be described a jective and 


objective. 
The subjective symptoms are hopa naturally follow 
on account of the limitation of the\w#ual range. Distant 
objects are imperfectly distinguished. The patients show a 
disinclination for out door spots, and are usually found to 
be studious in their habits a unfortunately has a ten- 
dency to increase th Wei ition. Unless astigmatism is 
present,headache a > reflex symptoms found in hyper- 
opia are usually ab . Pain in the eyes, lack of endurance, 
and congestion fhe conjunctiva may be present. If the 


choroid has ergone changes, asthenopic symptoms are 
found. « 


Obje Ny Symptoms.—In high myopia there may be 
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prominence of the eyeball ; frequently a dull expression of 
the face ; in reading the head is moved from side to side 
following the lines, while the book is held stationary. By 
the direct ophthalmoscopic examination, the fundus and 
disk are brought into distinct view by means of concave 
lenses. In the indirect method, the inverted image may 
be seen by withdrawing the mirror some distance from the 
eye.. Divergent strabismus is often present in these cases. 
The deviating eye is frequently amblyopic, and binocular 
vision in this condition is imperfect. When the visual 
acuity is much diminished, the use of glasses will not give 
relief on account of the diminution in the size of print. 

A popular fallacy is that myopes have strong eyes, on 
account of their ability to see fine print when held close to 
the eyes. ‘This may hold in cases where the tunics have 
not suffered any degeneration from elongation. 

The tendency of myopia is to increase, often until middle 
life. 

MALIGNANT MyopiA.—In the higher degrees of myopia, 
marked changes in the structure of the choroid and retina 
are found, the pigment cells are displaced in 1e portions, 
and more numerous than normal in ot Glistening 
white atrophic areas may be found intg@pérsed with black 
pigment, and occasionally pemor he are present. ‘The 
papilla may be surrounded by N} rophic area, posterior 
staphyloma. ‘The vitreous lose! ormal consistency, be- 
coming more or less fluid, Jone floating opacities, which 
may be so large and “ee $ as to obscure vision. 


In myopia of 15 D. t D., the morbid process may 
result in retinal detacQipent and total blindness. 

The ciliary bodgy’not well developed in myopia of high 
degree, consequently the accommodation is diminished, 
and the antgGgr chamber large. It is claimed that glau- 
coma in n ic eyes is not so frequent on this account. 


Digs and Correction of Myopia.—The position of the 
pr 


punc proximum or near point, being closer to the eye 
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than normal; the punctum remotum or far point, being also 
nearer the eye than itshould be; by the ophthalmoscopic 
and retinoscopic examination; improvement of distant vision 
by the use of concave lenses. 

In low degrees of myopia, the position of the glass in 
front of the eye is not so important, but in the higher grades 
it must be as close to the eye as possible, and care must be 
exercised that a too strong lens is not prescribed. ‘The ten- 
dency of the patient is to select a stronger lens than the 
amount of myopia requires, as distant objects are often 
rendered more distinct. 

The weakest concave lens which renders the visual acuity 
good should be prescribed. 

When astigmatism is absent, the glass ordered must be 
suitable for the character of work required. Under the age 
of twenty, with fair vision, and a myopia of 5.00 D. or less, 
the full correction may be worn constantly in the majority 
of cases. In myopia of over 5.00 D. with lowered visual 
acuity, the full correction cannot always be worn, and from 
1, to 2.5 or 3. D. less may have to be Ce 

e 


With advanced years a still weaker lens may equired 

for close use of the eyes. 74) 
| In young persons with normal visual a and binocular 
| vision for close work, full correction s d be given, but 


care must be exercised not to Qeorrect. When the 
visual acuity is diminished, or be eos vision impossible, 
a partial correction is advisabl N near work. 

The nearer the concave legis to the cornea, the stronger 
is its refractive power, a e further removed, the weaker. 
Concave lenses dimin e size of the retinal image. In 
| myopia the Sep is larger than in emmetropia, but 

when the proper ecting lens is exactly 13 millimeters in 


front.of the c , the image is the same as in emmetropia. 
As there is ong prism action in concave lenses, it is neces- 
sary tl Y optical center of the lenses should be separated 
by ¢ q equal to the pupillary distance. It never should 
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be less, excepting where weakness of the interni muscles 
requires prism action. 

ASTIGMATISM (As.).—By astigmatism is understood a 
refractive condition of the eye, in which a luminous point, 
as a star, forms on the retina either a line, an oval, or a 
circle, but never a point. 

This is usually the result of an unequal curvature of the 
cornea, but in some cases the lens may be the irregular sur- 
face. ‘This variation in curvature gives different refractive 
foci to the eye. There are three types of astigmatism: An 
eye may be emmetropic in one meridian, and either 
hyperopic or myopic in the other. 

An eye may be hyperopic or myopic in all meridians, but 
the degree may differ. 

An eye may be hyperopic in some meridians and myopic 
in others. 

Rays passing through the cornea in the meridian of highest 
refraction are focused first, while the focus of the least re- 
fractive meridian is further back. 

Astigmatism may also be regular or irregular. When 
the meridians of curvature progress evenly aN the lowest 
tothe highest itis regular, but when tht is an irregu- 
larity in the curvature in different Kis of the same 
meridian, it is termed irregular. condition may re- 
sult from corneal ulcers, ONES or inflammatory 
action of the cornea. 

A slight irregular astigmesfon is usually present in all 
eyes, but does not produ ny inconvenience. 

Principal Meridians, €i regular astigmatism, one corneal 
meridian will have orter radius of curvature than the 
meridians at Ca which will have the longest radius 
of curvature. shortest radius has the highest refraction, 
and the lort radius the least refraction. ‘These two are 
incipal meridians, and may be situated in any 


| 
| 
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axis of 90 degrees, and the least refractive a horizontal 
position, or an axis of 180 degrees. . 

Astigmatism with the rule is understood when the axis is 
vertical or nearly so, but when the axis of greatest refraction 
approaches the horizontal, it is contrary to or against the 
rule, 

Astigmatism in which the principal meridians approach 
45 degrees and 135 degrees is termed odligue. 


Form oF IMAGE IN ASTIGMATISM.—In the description 
following it will be understood that the principal meridians 
are perpendicular and horizontal, the greatest refraction be- 

ing in the vertical. 

Rays entering an astigmatic eye are most sharply re- 

fracted by the vertical meridian, forming a horizontal oval, 

which diminishes in size as the rays pass further backwards. 

The vertical diameter of the oval lessens rapidly, until the 

focus of the vertical meridian is reached, when the figure is 

a horizontal line. Passing beyond this line the rays diverge 

vertically, becoming again a horizontal oval. Still more 

remote the figure becomes a circle, but is not distiaQly out- 

lined. Further progression backwards, the fgg assumes 

a vertical oval, and eventually a vertical RQ 1 

focus of the horizontal meridian. On ac t of this re- 

fractive condition a distinct image is n ‘formed on the 
retina. 

Symptoms.—Visual acuity is dig{nished, and there is a 
disposition to confuse letters, B S, K and X, Fand P, 
V and Y, Hand N, C and O The diffusion areas over- 
lapping in the retinal i OES in high degrees of 

astigmatism an apparey ubling of objects. 
| On account of th€ distinctness of vision, objects are 
held closer to thegeyes, thus increasing the accommodative 


ch is the 


strain, Perso ith astigmatism often overcome the de- 


fect in a < e by contraction of the lids, producing a 
o 


horizont? 
no 

E o> 
Q 

N 


f the palpebral fissure which Tir the 
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vertical diverging rays, and the eye accommodating for the 
horizontal rays receives a more distinct but fainter image. 
Indistinctness of fine lines running in certain directions is 
produced in astigmatism. The indistinct lines being deter- 
mined by the meridian which has its focus nearest the retina. 
This meridian will be the nearest emmetropic and the lines 
parallel to it will be indistinct, while the lines parallel to the 
opposite, or more ametropic meridian, are seen more distinctly. 
When the horizontal meridian is emmetropic, fine parallel 
lines in a horizontal direction will appear as thick bars and 
the vertical lines will be distinct. Marked asthenopia is 
often the result of astigmatism, and functional headaches 
are caused by this condition in a large proportion of cases. 
The headache may be slight or extremely severe, and may 
be located in any portion of the head. Many of these symp- 
toms of distress are more marked in astigmatism of low de- 
gree, or when oblique, than when the astigmatism is of high 
degree. It would seem that the muscles of accommodation 
in the latter condition do not attempt to correct the error, 
and the patient usually chooses some TA which does 


not require close use of the eyes. < 
REGULAR ASTIGMATISM.—Five vari of regular astig- 
matism are given, depending upon elative position of 


the retina to the foci. 


SIMPLE HyYPEROPIC Anne Ah. or H. As.—In 
this form the vertical mera is usually emmetropic, the 
horizontal being hypergpit’” The focus of the vertical me- 
ridian being on the rag, and that of the horizontal me- 
ridian behind th S&P f Horizontal lines distinct. 


SIMPLE My, © STIGMATISM, Am. or M. As.—The hor- 
izontal meridfay/ usually is emmetropic, the focus being on 
the retina, Gd that of the vertical meridian in front of the 
retina. S vertical meridian is myopic, and the horizon- 


BLS appear distinct, 


S 
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COMPOUND HYPEROPIC AsticmMatTism, H + Ah. or Co. 
H. As.—Hyperopia of all meridians, but the horizontal 
generally the most. The foci of the two principal meridians 
being back of the retina. ‘The vertical usually the nearest. 
The horizontal lines generally most distinct. 


Fic. 129.—Fociin Simple Hy- Fic. 121.—Foci in Simple Myopic 
peropic Astigmatism. V, Astigmatism. V, focus of ver- 
focus of vertical meridian. tical meridian is myopic. H, 


H, focus of horizontal me- focus of horizontal meridian. 
ridian. 


Compounp Myopic AstiGmMatTismM, M + Am. or Co. M. 
As. Myopic in all meridians, the vertical usually being the 
most myopic. ‘The foci of the principal ares are in 
front of the retina, and that of the horizontal aG y being 
nearest, vertical lines usually most distinct. 


— OF 


EIG: 122. —Foci in Comp er Fic. 123.—Foci in Compound My- 
Hyperopic Astigm SY. opic Astigmatism. V, vertical 
vertical BP Py hori- meridian. H, horizontal meri- 
zontal meridianga dian. 


MIXED pee H and M.—The foci of the prin- 


cipal m ns on each side of the retina. The horizon- 
tal i O) SY hyperopic, and the vertical myopic, no lines 


go 
I 
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are distinct. If simulated myopic astigmatism is present in 

this class of cases, the vertical lines will be distinct. 
Diagnosis of Astigmatism.— A subjective symptom is that 

lines running in one direction are more distinct than those 


at right angles. The vertical strokes of the letters may 


appear distinct, the horizontal strokes being indistinct. On 
a clock dial, the figures at twelve and six may be plainly 
seen, while three and nine will be hazy. 


Fic. 124.—Foci of Mixed Astigmatism. V, vertical meridian. 
H, horizontal meridian. 


Diminished visual acuity not improved by spherical lenses, 
when organic disease is not present, is most frequently due 
to astigmatism. A 

Objectively it can be determined, and th QMount closely 
estimated by the use of the o 
or retinoscope. 

Correction of Astigmatism.—A Sis stated, astigma- 
tism may be present with any &) ametropia. For cor- 
recting this, in cases of hypesQNa or myopia, after having 
obtained the best visual agyjt¥’ with spherical lenses, even 
when the lines on the a: atic dial appear distinct,a weak 
convex or concave Q& cal lens may be placed in the trial 
frame and rotate ugh 180 degrees. If at any point in 
the rotation aa ee is improved, the letters appearing 
more distine{@gnd an additional line of the test letters read, 


it is RES ridence of astigmatism being present. 
By SS ; of the astigmatic dial the principal meridians 
A etermined, 
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will be the most distinct. The stenopaic slit of the trial 
case should be placed in the frame perpendicular to these 
lines. If the meridian is emmetropic the vision will be nor- 


mal and the astigmatism is simple. Rotate the slit at right 
angles to its former position, and interpose lenses from the 


| Corresponding to the most ametropic meridian, the lines 


case until the best vision possible is obtained ; this will give 
the amount of the astigmatism. This rule will apply to 
either simple hyperopia, or myopic astigmatism. 


SIMPLE HYPEROPIC ASTIGMATISM.—Horizontal lines 
most distinct; the stenopaic slit vertically placed in the 
trial frame, that is, at 90 degrees the V.—20-20; the steno- 
paic slit revolved horizontally to 180 deg. V.=20-30; 20-20 
with + 1.00 D. lens. ‘The prescription would read, + 1.00 
D. cyl. axis, 90 degrees. 

In simple myopic astigmatism there would be a reversal 
of the distinct lines,and the prescription would be —1.00 D. 
cyl., axis 180 degrees, or o degrees. 


Fic. 125.—As ¿5 atic Dial. 


Frequently the patient x not notice any difference in the 
lines of the dial until a ical lens is placed in front of 
the eye, when somgXQay be more distinct than others. 
Placing the tengGat at right angles to the distinct lines, 
such a spheric s should be used as will give the best 
vision with slit in this position, then rotate at right 
angles to rst position. Visual acuity may be less in 
this re, and a stronger lens may be required to bring 
the q” n to its best. The amount of the astigmatism will 


- hyperopic and the other Pe 
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be the difference between the stronger and weaker lens. 
This condition is found in compound astigmatism, and the 
lens prescribed will be a spherical lens the strength of which 
neutralizes the nearest emmetropic meridian, and a cylindri- 
cal lens whose strength is the difference between the two 
meridians. 

Another method frequently employed is to first use such 
a cylinder as will give an equal distinctness of all the lines in 
the dial, then adding spherical lenses until the best possible 
visual acuity is obtained. 


COMPOUND HYPEROPIC ASTIGMATISM, Co. H. As. or H+ 
Ah.—All the lines more or less indistinct. A convex lens 
brings out the horizontal lines. The stenopaic slit at 9o de- 
grees; V.=20-40; 20-20 W. + 1.50 D. ‘Then rotate to 
180 degrees; V.=20-60; 20-20 w. +3.50 D. The lens re- 
quired to correct the error would be a spherical lens of the 
weakest number, combined with a cylinder whose strength 
is represented by the difference between the two lenses or-++ 
2.00 D. cyl. The prescription would read +1.50 D.C + 
2.00 D. cyl., axis 90 degrees. 

In compound myopic astigmatism Co. Mx) or M. + 
Am. the meridians are obtained in a simil @anner and the 
prescription would be —1.50 D. © —2a cyl., axis 180 
degrees. 

MIXED ASTIGMATISM.—In HES) Pe one meridian is 

1e use of the stenopaic 
slit may be employed here as D dy directed, only that in 
one position a concave leng@jll have to be employed, and 
in the other a convex 1 As a rule lenses are not ground 
as cylinders on bot fdes, crossed cylinders, a + or — 
spherical bring u TON one surface, and a cylinder for the 
other. © 

The methga@ writing a prescribtion for mixed astigma- 
tism varie ording to circumstances: + 1.00 D. cyl., axis 
$s D + 2.00 D. cyl., axis 90 degrees, may be 
2.00 D. © —1.00 D. cyl.,axis 180 degrees, or +- 
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1.00 D. © + 1.00 D. cyl., axis 9o ‘degrees. The sign 
meaning combined with, is employed in writing for com- 
pound lenses. 

It is almost an invariable rule in these cases to give full 
correction for the astigmatism, while the spherical correction 
is generally less than the full correction. It is always 
advisable to try two or more methods in order to determine 
the correctness of the findings. 

With a combination of spherical and cylindrical before 
the eye, if by placing another cylinder of the same sign 
with its axis at right angles to the cylinder in the frame, it 
improves the vision, it is evidence that a stronger spherical 
and a weaker cylinder is needed. When a cylinder of the 
same sign is placed with its axis parallel to the one in the 
frame, and an improvement in vision is found, it is evidence 
that a stronger cylinder is needed. Ifa cylinder of a dif- 
ferent sign, with the axis parallel improves the vision, a 
weaker cylinder is required. Ifa cylinder of a different 
sign is placed with its axis at right angles, an improvement 
is noted, a weaker spherical and stronger cyling e needed. 
As correction of astigmatism can be made Cy a + cylinder 
placed with its refracting surface in the d{Mettion of the lest 
curved meridian, or with a — cylinc ith its refracting 
surface in the direction of the gr curve, it allows the 
examiner some latitude,althou AOR it is proper to 
give a + cylinder in hyperorg@pstigmatisn,and a — cylin- 


der in myopic astigmatis or practical purposes it will 
be found that the reverso this rule will give the most 
comfort in some cas W i 

These rules are A in cases where the axis of the 


astigmatism is afog degrees, or 80 degrees, but in cases of 
oblique asti ism, although in many cases perfect visual 
acuity may Dy btained with each eye singly,when the two 
eyes are g@vovered, giving binocular vision, the acuity is 
dimit Wh and in some instances the patient will be unable 
to Qr the glasses with comfort. 
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According to Savage, the following rule is applicable in 
the majority of these cases. ‘‘/z those cases in which the 
axes of the proper convex cylinders for the two eyes diverges, 
place the cylinders at those points which will give the axes 
the greatest divergence permitted by the tests ; and in those 
cases in which the axes converge, place them at the points 
which will give them the greatest convergence permitted by 
the tests.” 

In oblique myopic astigmatism, the axes of minus cylin- 
ders are placed by changing least for greatest, and vice versa. 
As in all rules there are exceptions, the judgment of the 
examiner must be used in prescribing the lenses. 

The same general rule holds in ordering glasses for astig- 
matism as for simple spherical errors, remembering that the 
cylinder should if possible be the full correction. 


IRREGULAR ASTIGMATISM.—A slight degree of irregular 
astigmatism is present in the majority of eyes, but it does 
not interfere with the visual acuity. In cases of marked 
irregularity of the corneal surface, resulting from ulcers and 
cicatricial tissue, the reduction of vision is us Q marked. 
In some cases, one meridian of regular cu@gture may be 
found, when a cylindrical lens may impr he vision. Oc- 
casionally an iridectomy, by bringin (GY artificial pupil 
back of the most regular portion cornea, may be fol- 
lowed by improvement, but in Sep ra little improve- 
ment can be obtained. K 

ANISOMETROPIA.—This @ym is applied to those cases in 
which the refractive cor nof the two eyes varies. One 
eye may be myopic a wie other hyperopic. In some cases 
both eyes can no ully corrected on account of the dif- 
ference in the active power of the lenses. As a rule, 
some improvefnt will follow the careful adjustment of 
lenses cor he the errorof each eye. Occasionally it may 
be nece% to exercise the one eye’ by excluding the other 
for a, AN t time ; this exercise should be performed several 


oo ay. 
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PRESBYOPIA.—The power of accommodation gradually 
diminishing from childhood, carries the near point further 
from the eye until the near point is at such a distance that 
fine type cannot be read without the use of a convex lens. 
This is known as presbyopia and is not an abnormal condi- 
tion. 

Causes.—It results from hardening of the lens, which re- 
duces its elasticity so that it cannot become more convex by 
accommodative effort. 

A person with emmetropia may be able to use the eyes for 
close work as late as the age of forty-five, but the average 
age appears to be about forty for those who are using their 
eyes pretty steadily for close work. As the power of accom- 
modation rapidly diminishes after the age of forty, and up 
to the age of seventy-five, when it is practically destroyed, 
the lenses will have to be changed from time to time, usually 
every two and a half or three years. After seventy-five, 
however, it is rarely necessary to change the reading glasses, ` 
and objects will be held at the focus of the lens. 

As a rule, in presbyopia an increase of 1 D. will be 
found for every five years after the age of eg} > 


CoRRECTION IN PREĘSBYOPIA.—In thi%ġðndition the eyes 
should be tested in a similar manreQ}6 that already de- 
scribed, and any error of EN be corrected, ren- 

rill 


dering the eye emmetropic. h give distinct distant 
vision, but it does not materi improve the near vision. 

A presbyopic glass brings tfe near point closer to the eye, 
but diminishes the di: ness for the far point. Care 
should be observed Grit ig these glasses that a too strong 
lens is not given e discomfort produced may be consid- 


erable. ‘The nkar)point should be determined for each eye 
separately, «h65 the occupation of the patient will modify the 
strength e lens in a measure, as some are compelled to 
work aC greater distance than is ordinarily considered 
noriK 
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After the correction of any hyperopia or astigmatism, it is 
usually not difficult to obtain the proper glasses. The broad 
rule of adding 1.00 D. for every five years of age after the 
age of forty will be correct in a large proportion of cases 
after the correction of the hyperopic astigmatism. In some 
instances it may be necessary to use a slightly stronger or 
weaker glass. The vocation of the patient governing the 
correction.. 

In myopic patients this rule cannot be followed. Witha 
myopia of not more than 2.00 D. reading glasses will not be 
necessary at as early an age as in emmetropia or hyperopia. 
With a myopia of 2.00 D. the age of fifty or fifty-five, or 
possibly even more, may be obtained before the necessity for 
reading glasses will be noticed. At fifty-five possibly a 
+0.50 D. will give better visual acuity for close work, but 
it is unusual that a +1.00 D. is required at thisage, though 
cases are found. 

A myopia of 3.00 or 4.00 D. will not become presbyopic, 
as ordinarily understood, and seldom will require a glass for 
reading, In early life the proper correction will ba used for 
both distance and reading, but after the presbypOiMage the 
patient will see better without any reading glagass, although 
correction may be necessary for distant visiON, 

When the myopia is of high degree, KOy require a con- 
cave glass, ranging from 2.00 D. Qo D. less than the 
full correction, for reading. In RS ases the accommoda- 
tive power being slight, if any, es) does not have as much 
influence in the reduction of ggsidn with advancing years as 
in hyperopia or emmetropi uch lenses as give comfort 
to the patient will be 1€s to give, as a rule. 

Prisms combined KGA enses are often necessary in order 
to give the patient\g¢gnfort in the use of the eyes, but decen- 
tering of the jeter will sometimes give the necessary relief. 
When simple@yopic astigmatism is present and the presby- 
opic pee reached, a + cylinder of the same number, 
the axiNy ng at right angles to the myopic meridian, may 


> 
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be sufficient to give.good reading vision. In case the myopic 
astigmatism is considerable, a concave spherical may have 
to be combined with a + cylinder in order that the glasses 
may be used with comfort. 

It must be remembered in all cases of refraction that no 
hard and fast rules can be given, but that each case must be 
treated independently, and the successful results obtained 
by the physician will be in proportion to his ability to differ- 
entiate and treat each individual as though it was the first 
case worked upon. 


ON THE PROPER ADJUSTMENT OF LENSES.—It is very 
important in cases requiring glasses, especially in astigma- 
tism, or where the lenses required are strong, that they be 
properly adjusted to the individual case. Before the patient 
is allowed to wear the glasses prescribed, they should be 
carefully tested to find whether the proper lenses have been 
given, and the position on the face should be noted regard- 
ing the pupillary distance, the distance from the eyes, as 
well as the inclination of the glasses, which will yary accord- 
ing to the use for which they are intended. ~\ 

For determining the refraction of the ses, the lens 
measure is the most convenient, as it wifX\give the strength 
of the sphericals and cylindricals qyi€kJy. In the absence 
of the lens measure, by taking fr e trial case the same 
strength lens of the opposite ERE placing it over the 
prescribed lens, being caret Sze the optical centers op- 
posite, the correctness of the Work can be determined. By 
observing some distan ect through the combination, 
which should be m Qi different directions, observe the 
object closely, NN motion is observed it will indicate 
that the lenses Qeytralize. If through the combination the 
object shoulggmove against the motion, it will show that a 
+ or con ens preponderates, but if the motion is with 
the iQ of the combination a — or concave strength isin 
exc Sr difference in the strength of the lenses is deter- 
mied by the lens from the trial case necessary to produce a 


ea 
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stationary effect of the object on movement of the combina- 
tion. 

This rule will hold for cylinders, as well as spherical 
lenses, but with very strong bispherical lenses this rule will 
not hold, as the convex lens will always be in excess. 
With plain cylindrical lenses, objects will not move when 
the lens is moved in the direction of the axis, but at right 
angles to this there will be motion with or against, depend- 
ing upon the form of the lens. It is best in cases of cylin- 
ders to take some object, suchas the sash of a window, or 
edge of a door, when by moving the lens in different direc- 
tions the straight lines will be broken in some particular 
direction. 

A combination of spherical and cylindrical lenses can be 
tested in the same way by using both spheres and cylinders 
of opposite signs, and having the axes of the cylinders 
coincide. 

After determining the accuracy of the lenses, the frames 
should be placed on the patient’s face, and the center of the 
lenses in their relation to the pupils carefully noted. If the 
lenses are to be used for distant vision, the ay should 
look through the center of the lenses. I vergence, as 
for looking at near objects, it will be notiged that the center 
of the pupils is inside the center of t nses. In glasses 
for constant use, as ordinarily in ns under the age of 
forty, the pupillary distance ~ lenses should coincide 
with the pupillary distance of@)é eyes, but the lenses may 
be slightly tilted, but not phe same extent as for reading 
glasses. & 

Glasses to be worn QChiose work only, should have the 
pupillary distancgte\SSthan those for distant vision, and al- 
so drop lower on face, so that the center of the pupils 


coincides KO e optical centers of the lenses for close 


work, and, tilt of the frames should be such that the 
eyes A used without holding the work too high or in- 
clini e head too much, either of which conditions will 


>? 
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be uncomfortable. The rays of light should fall nearly per- 
pendicularly on the lenses. 

The distance of the glass from the eye is important, as it 
will change the refractive power of the lens. Lenses should 
be far enough away sothat the lashes do not touch the 
glass; the position however, must be as close to the cornea 
as possible to avoid this annoyance. An improperly fitted 
frame, instead of relieving the patient from the annoying 
line of symptoms, will probably increase them, and too 
little attention as a rule is paid to the adjustment of frames. 
In astigmatic cases, especially oblique astigmatism, a very 
slight deviation of the lenses from the required angles will 
materially increase the discomfort. Spectacles are the best 
in astigmatic cases, although the popular prejudice against 
spectacles and in favor of the eye glasses, will often make 
it impossible to prevail on the patient to wear the lenses in 
proper frames. In simple spherical errors, provided the 
pupillary distance of the lenses is correct, it does not ordin- 
arily make as much difference regarding the kind of frames 
used. In some cases where a prism effec E ire it 
can be obtained by decentering the leng, ORA Dr. E. 
Jackson’s table with his descriptions arog 


Decentering required to produc Gon deviation. 


DEVIATION ‘Or ED. 
Lens...... 0.5°d. 1°d. 1.5°d. 2.5°d. 3°d. 4°d. 5°d. 
AMOUNT OF sate Gh ba NECESSARY, 
Des 87 17.5 34.9 43.6 52.4 69.9 87.5 
9 ho ETAS 870) 1 17.5 21.8 262 34.9 437 
gyi 2.9 AN 87 11.6 14.5 17.5 233 29.2 
4 “ 2.2 65 8.7 109 131 17.5 219 
5“ L7C) IEE E eM Sane C E T ET: 
Aes aera F 99 i447 1-68.28 8 ALG 4s 
7% 1, age G5 BUS 62 7.5 10 125 
ARE y Gear k bam sear Un w cer, Pee wee CN 
94 CNT 10) 129 89 48) 6878 OF 
10 NS Gent = E EE AOS E S EE NAA., 
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The first column gives in diopters the strength of the lens 
to be used. At the head of each of the other columns is 
given the prismatic deviation required. The method of ob- 
taining this is pointed out below. The columns give the 
respective distance in millimeters that the optical centers 
must be removed from the visual axis to produce such an 
effect. 

Some persons find it inconvenient to have two pairs of 
glasses when different lenses for distance and reading are 
required. In these cases bifocal lenses may be used, the 
reading portion being below and distance above. What are 
known as split bifocals are not usually satisfactory. The 
cement, or perfection bifocal, in which the reading lens is 
oval in shape, will be found preferable, but some persons 
can never become accustomed to them,as in looking down- 
ward the vision is so blurred that it produces an excessive 
amount of inconvenience. 


Fic. 126.—Parally DEDIN, for Determining the Location 
of an Opacity. 
+ 


In cases re opacities exist in the refractive media 
good vist esults are not always obtained, and the location 
of thay cities can be determined by the following method. 
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Parallactic movement for determining the position of 
opacities in the media. In the observed eye A are four 
opacities: (1) Inthe cornea; (2) in the anterior capsule; 
(3) in the posterior capsule; and (4) in the anterior portion 
of the vitreous. As they are located in a direct line, the 
observer at B sees but one point at the center of the pupil P. 
If the examiner moves to B. the relative position of the 
points changes and assumes the appearance seen in P. 

In keeping records of cases, or in writing prescriptions 
for glasses, certain rules should be observed. Manufactur- 
ing opticians generally furnish their patrons with blanks 
designating lenses and measurements for frames. Abbrevia- 
tions and signs are used. V. vision; O. D. or R. E. right 
eye, O. S. or L. E. left eye. Sph. for Spherical lenses, al- 
though this is usually understood. Cyl. for Cylinder, Cyl- 
indrical lens, Ax., for axis. O. U., both eyes. © Com- 
bined with, used in writing for compound lenses, or lenses 
combined with prisms. P. D. or P. W., Pupillary distance, 
the distance from center of pupil to center of pupil. This 
should be measured by taking the temporal in of the 
pupil of one eye and the nasal margin of the oye eye. 

The method for records that I have er most conve- 
nient, is similar to the card index sys O eeping each in- 
dividual record separate, and also eye by itself. The 
general plan is as follows. ER 

In keeping records a great Ay of time is saved by the 
use of abbreviations, and t owing will give an idea of 
how this may be done. O 
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H. H , eet. 25. 
| Student. 
i St. No. Residence, 


| History.—-Eyes ache on close vse, objects 
| fade. Frontal headache after use of the eyes 
I for near work. Eyes feel sore and ache. 
i Ophthalmosc. ex. +1.00. O. U. 
| O. D. 20-20 —2 ; 20-20 w. +O. 75 D. 20-20 O. U. 
V. 
O. S. 20-20 —1; 20-20 w. +0. 75 D. 
3 , 
J No. 21 674 ly — as O. U. w. above R. 
Advised atropine. 
20-60 —I ; 20-20 w. +1.00 D. 
V. w. atropine. 20-20 O. U; 
20-80 —I ; 20-20 w. +1.10 D. 


CHAPTER XXI: 


MICRO-ORGANISMS. 


Whether microscopic forms of life are the cause or the re- 
sult of disease is a question which time only will determine. 
In healthy subjects, where no lesions of the eye are present, 
microscopic forms of life are found in abundance, even some 
of the supposedly virulent types. In morbid conditions of 
the eye there will be found an increase in the number, not 
only of the ordinary forms, but also some which are found 
only when morbid changes are present. For caryplete de- 
scriptions of micro-organisms the reader is reire to any 


work on bacteriology, as no description of t rious forms 
will be given. 
Bacillus Ccerulefaciens. This fort S been met with 


but once in trachoma. 

Capsule Bacillus of Loeb. ys been found in a case 
of keratomalacia infantum. O 

Bacillus of Colomiatti hayeen found in xerotic masses in 
the eye of a child, as we in some cases of conjunctivitis. 

Bacillus Circumscri 7 This form of life seems to be 
ephemeral, and itgaiffence is undetermined. 

Bacillus Coli munis. This is found in many inflam- 
matory conditiGas and is sometimes associated with other 
forms. Ir imatic panophthalmitis it has been reported 
by Ran& 

BaciN{s Diphtheriæ (Klebs-Loffler). In diphtheritic 
> especially of the nasal passages, and in pseudo-mem- 
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branous inflammation of the conjunctiva, this bacillus is 
usually present in considerable numbers. 

Bacillus of Fick. There seems to be but little difference 
between this form and the bacillus lanceolatus pneumoniz. 

Bacillus Fluorescens. Liquefaciens. This bacillus was 
found only once in eighty-four cases by Fick. 

Bacillus Hirsutus. This has been found in the normal 
conjunctival secretion, and efforts to produce morbid changes 
by inoculation have proven futile. 

Bacillus Influenzze. This microbe has not yet been proven 
to exist in the conjunctival and lachrymal secretions. 

Diplococcus Lanceolatus Pneumonize. This form was 
first found by Pasteur and ®© arnberg in 1880 in saliva. It 
is supposed to be a causativ- .actor in croupous pneumonia, 
as well as other inflammatory exudative diseases. 

Bacillus Lepræ. This is found only where the conjunc- 
tiva is affected. 

Bacillus Mallei. This is the bacillus of glanders, and is 
seldom found in the human subject, but when the conjunc- 
tiva is affected it probably is the result of extenessQn from the 
nasal tissues. 

Bacillus Megatherium. ‘This has b Ca once in 
trachoma and once on the normal conj iva. 

Bacillus Mesentericus Vulgatus. or is quite common, 
being found in large numbers i1 tmosphere, and prob- 
ably is of value rather than dc&imental. 

Bacillus Mesentericus Rub This form also appears to 
be a normal denizen of Zimosphere. 

Bacillus of Measles.QyÐDkether this form has any influence 
in producing morbj nditions of the eye is questionable. 

Bacillus My In one case of lachrymal obstruction 


ound. 


only has it b en 
Bacillus Y2 ink Eye. Pure cultures of this supposed 


factor © ase have not been obtained. 
PAD Prodigiosus. This seems to be one of the gener- 
a tributed forms, especially on substances containing 
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starch. It does not possess any influence in itself, so far as 
known. 

Bacillus Pneumoniz has been found in the secretions from 
the nose, and as occurring in the lachrymal tract and upon 
the conjunctiva. When found it is probably an accidental 
condition. 

Bacillus Pyocyaneus. This is one of the most frequent 
forms of supposed pus-producing germs, and has been found 
in purulent conjunctivitis. 

Bacillus Septicus Keratomalaciz. Babes found this in 
broken-down corneal tissue, and different organs of a child 
who died from septicemia following keratomalacia. 

Bacillus Subtilis. This form seems to be present every- 
where and has no morbid characteristics. 

Bacillus Sucinacius has been found once in a case of 
trachoma. 

Bacillus Syphilis. It is a question whether a specific or- 
ganism in this disease is ever present. Lustgarten has de- 
scribed a form found in some cases of syphilitic ulceration 
and discharge. 

Bacillus Tuberculosis. In a few cases of lupt the con- 
junctiva, and tuberculosis of the eheyuere aratus this 
has been found. O 

Bacillus Varicosus Conjunctivæ. Thj s been described 
as occurring in healthy conjunctival? tion. 

Bacillus Violaceus Flavus has aKo been found in a case of 
trachoma. 


Cladothrix Dichomata. s form may occur in the 
lachrymal canal, forming ky masses, which may attain 
considerable size and uct the passage of the tears. 


Micrococcus Canfice@fs. This has been found more fre- 
quently in norm ioe than abnormal, and does not appear 


to have any nee influence. 
Diplocoso®N norrhea, Gonococcus of Neisser. This is 
found DANNY viai conjunctivitis, but does not seem to be 


prese O ~N cases. 
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Micrococcus Tetragenus. This is a common form in the 
saliva, both normal and abnormal, and has been found in 
the secretions of the eye. 

Sarcina Alba. This has been found in trachomatous 
subjects. 

Staphylococcus Pyogenes Aureus. This form has been 
found in catarrhal conjunctivitis, as well as on the normal 
membranes. 

Streptococcus Pyogenes. This seems to be associated 
with the Klebs Loffler bacillus, and in facial erysipelas when 
the eye is affected. 

Up to the present, no definite form of microscopic life has 
been found which can be ascribed positively as a cause for 
trachoma, although many efforts have been made. 

As to the influence of these micro-organisms on the eye, 
it is a question that will require the utmost care to decide. 
The advocates of both sides being equally positive in their 
assertions. The probability is that it will be shown that 
these microscopic.forms of life have more the action of scav- 
engers, and that their presence instead of Pe detrimental, 
is beneficial. The presence of large nun se of these micro- 
organisms in the purulent types of inctival or corneal 
lesions, can hardly be said to be or usative factors of the 
distruction of tissue. Their nt r may not be sufficient 
to destroy the morbid tissue Q secretion, and the suppu- 
rative tendency will aeS he influence of these organ- 
isms, whether beneficial not, is a question which the 


future must decide. & 
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CHAPTER. XXIT. 
OPERATIONS. 


Operative procedures on the eye and surrounding tissues 
require the most absolute cleanliness, both on the part of 
the operator and patient. By cleanliness is understood 
what is usually termed, “antiseptic precautions.” In major 
operations, the patient should be placed in the best possible 
condition, both mentally and physically, and as a rule the 
evening before the operation, a cathartic should be given, 
thoroughly evacuating the bowels. The morning of the 
operation the patient should have a thorough bath, and the 
surfaces about the eye should receive especial attention, 
and the conjunctival surfaces thoroughly irrigatgvith a 


solution of boric acid. 
Mild solutions only should be used, ogg? for flush- 


ing the culs-de-sac, as the stronger antis à will produce 
congestion and irritation of the mucous orneal surfaces. 
For corneal sections it is importan 


Mave the lachrymal 
passages and nares in as nearly“ normal condition as 
possible. If there is a marked lent discharge from the 
lachrymal sac, corneal in Sans should not be made if 
possible to delay, until tł Qrrition has been relieved. If 
an operation is conc under these circumstances, the 
sac should be ee y flushed with a solution of boric 
acid or proctaniicsp ue). Haab recommends the closing 
of the punctuney Sy the use of a galvano-cautery nëèdle 
where K Possible. The skin of the eyelids and face 
O 


should ughly washed with a good soap, and water 
to KS ae has been added. 
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The use of a solution of bichloride of mercury in many of 
these cases is followed by more or less opacity of the corneal 
tissues, and it is questionable whether the weak solutions 
employed are of any value. The normal salt solution is 
frequently used, making the solution of boiled or sterilized 
water. 

The hands of the operator should be scrupulously clean, 
which of course includes the nails. 


INSTRUMENTS.—Instruments should be clean, and cut- 
ting instruments shonld have the highest possible polish. 
For the heavier instruments, soap and hot water are suff- 
cient. For cutting instruments such as cataract knives, 
cystotomes, etc., care must be exercised in cleaning them so 
that the cutting edges are not injured. The use of carbolic 


Fic. 127.— Teste Qin. 


acid and other preparation: his character will almost 
invariably injure the edgke ò the instruments. The use 
of a magnifying lens shee not be neglected for examin- 
ing the cystotome a Rroothed forceps. Recently the use 
of formaldehyde X25) for disinfecting instruments has been 


highly recomn d. The keenness of cutting instruments | 


BERAS 1etrates the membrane of the drum with a 
crackli oise, the instrument should not be used, but if it 
pen s readily and without noise, the edge is all that can 


WR ited. 


should TO tested by means of the test drum. If the 
1 
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DRESSINGS.—AII dressings used about the eyes should be 
antiseptic. An iodoform dressing is often used, but in many 
cases a poisonous effect is produced, and a number of sur- 
geons have abandoned its use in operations about the eye. 

| Borated gauze has proven satisfactory in the majority of 
cases. The method of applying dressings to the eye will 
| depend upon the character of the operation. 


SUTURES.— Either cat-gut or silk are most generally em- 
ployed, and when the latter, the iron-dyed is used on ac- 
count of being more readily seen, especially when the con- 
junctiva has been sutured. A suitable sterilizer will facili- 
tate the preparation of instruments and dressings. 


© 


! Fic. 128.—Sterilizer. 


| ANESTHESIA.—General anesthesia i Rssary in enuclea- 
| tion, blepharoplastic operations, ae 1 in glaucoma and 


advancement of the ocular musci In children and very 
l nervous persons general anestheg@ty may be required in other 
l operations, but as a rule it iş necessary. 


LOCAT ANESTHESIA. Natin of cocaine of from two 

to four per cent. is fm generally employed. The best 

i method is to make fheSolution fresh at the time of the ope- 
ration, as TO owths soon develop when the solution 

is allowed to.s After the instillation the eyelids should 

be closed ount of the action of the drug on the corneal 
ERN It is very seldom that more than three instilla- 
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tions are required of a four per cent. solution, the intervai 
between instillations being five minutes. 

There are a number of other drugs which have been rec- 
ommended for local anesthesia instead of cocaine, but the 
| advantages which they possess are not sufficient for a de- 


scription here. 


OPERATIONS ON THE EYELIDS. 


REMOVAL OF THE CILIA. —Two methods are employed. 

Epilation by the use of forceps for removing the eye- 
lashes. In this method care should be exercised not to grasp 
| more than one lash at a time, and the traction should be 
steady, so that the lash is not broken off close to the edge 
of the lid. The fine white lashes, which are a frequent » 
| source of discomfort, can be seen by the aid of a magnifying 
| glass. Where but few lashes are to be removed this method 
Ii is generally employed, but as they usually grow again it is 
often necessary to resort to some other method. 
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Fie. 129.—Ci xD cos 
Al ELECTROLYSIS.—In this oy a mild galvanic current 
is used, the electrolytic KedTe being placed in a convenient 
| handle. ‘The needle sht#ld be connected with the negative 
| | pole of the battery should þe inserted along the lash to 
| its root; the pes@ lectrode, having a sponge fastened to 
| it, is moisten ANa may be held by the patient, pressing 
Hi | | the spong 1m the palm of the hand, or the sponge may be. 
| pressed against the temple. When the circuit is closed, a 
whiti in will be seen around the needle; a few seconds 

is at is required for destroying the cilia bulb. 

No ter withdrawing the needle, the lash should be grasped 
Nin the forceps and extracted. If any resistance is offered 
‘O 
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it shows that the root is not destroyed and the needle should 
be reinserted. This method of removing the lashes is pain- 
ful, so it is better to remove but a few at a sitting, repeating 
again in a few days until all are destroyed. 

ABSCESS OF THE Lip.—An abscess of the lid is usually 
opened through the skin, making a transverse incision ; the 
after treatment is that applied in general surgery. 

HorpkoLiuM.—A slight incision should be made deep 
enough to reach the contents of the sack, which then can be 
expressed by pressure. 

CHALAZION.—In the majority of cases they should be re- 
moved by a conjunctival incision. In some few cases the 
incision may have to be made through the skin, when the 
incision should be parallel with the edge of the lid. 

As a rule, it will be better to give the patient sufficient 
general anesthesia to make them tractable, but it is not nec- 
essary to produce full anesthesia. 


ese 
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Fic. 131.—Sn AN Right and Left Clamp. 


Ro 132.—Small Scalpel. 


The use An clamp will be found convenient, and the 
operation 1 is practically bloodless. Another advantage 
in the ask o the clamp is that it pushes the tumor forward, 
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the back of the clamp being solid, and the lid is also firmly 
held. If the incision is made on the conjunctival surface, 
the incision may be either linear or crucial, depending upon 
the size of the tumor. A small scalpel or Graefe knife may 
be used. After the sack is emptied a curette should be em- 
ployed to break down the walls. The cavity will fill with 
blood, which is gradually absorbed. 

CHALKY DEPOSITS IN THE MEIBOMIAN GLANDS.—May 
be removed by everting the lid and making a slight incision 
over the mass with a slender knife or eye needle, when the 


deposit may be lifted out. 

Polypoid granulations of the conjunctiva, or warty ex- 
IH crescences at the margin of the lid, may be removed with a 
| curved scissors, drawing the growth away so as to get as 
| much of the base as possible. The application of an oint- 
i ment of salicylic acid will generally be all that is necessary. 

Prosis.—Many operations have been advocated for this 
condition. The most generally applicable in congenital or 
acquired ptosis is that of Panas. 

In this operation a horn or rubber plat {Į troduced þe- 
| tween the eyeball and upper lid; the Q@yis drawn over the 

| 


plate, and an assistant keeps the inf@ytiment over the eye- 
brow tense. An incision followi e furrow between the 
tarsus and orbital portion of is made, carried through 
i the skin and muscle to tł o-orbital fascia. A second 
it incision is made near the 2 of the lid, carried from the 
inner canthus to the oer canthus, excepting at about the 
middle of the lid, ED eight to ten mm. of tissue is left in- 
tact. From nea xtremities of the upper incision, two 
vertical incisiq} are made connecting the two horizontal 
| incisions. Gyircision is also made just above the eyebrow 
| and dowyGep the periosteum, and it should be slightly longer 
| than KONS incision in the lid. 
i Kap in the lid having been dissected loose, and also l 
\ AN issues from the eyebrow down to the superior incision 
Saving been freed from their attachments, the flap is carried 
| 
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up under the dissected tissue and fastened to the margin of 
the incision above the eyebrow. The lateral sutures are in- 
troduced as shown in the cut, and are for the purpose of 
preventing ectropion, which might result if they were not 


Fic. 133.—Panas’ Operation. for EN 


~\ - Fic. 134.—Operation Completed. 
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used. The wound should be dressed and bandages applied, 
and the sutures allowed to remain from four to seven days, 
depending upon the rapidity of healing. 

TARSORRHAPHY.—The object of this procedure is to 
shorten the palpebral fissure. In order to obtain the proper 
amount of shortening the lines for the incision should be 
mapped on the skin with ink or an aniline pencil, determin- 
ing the exact amount of space to be obliterated. 

A spatula or shield is introduced between the eyeball and 
lids, and a flap from the free margin of each lid, deep enough 
to include the hair follicles, should be made near the exter- 
nal canthus. The edges are approximated by fine silk su- 


tures. The sutures should be drawn just tightly enough not’ 


to cause a folding of the tissue. Three or four days is usu- 
ally as long as it is necessary for the sutures to remain. 


Oo 
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5.—Canthoplasty. 


CANTHO (ox (Canthotomy).—This procedure is for 
increasi1 hort palpebral fissure, and is performed only 
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required to relieve the pressure exerted by swelling of the 
lids, as in purulent conjunctivitis, and the probabilities are 
that only a temporary enlargement is necessary, the incision 
through the commissure is made with a strong scissors, ex- 
tending the line directly outwards. ‘This will close of itself 
in a short time and is termed canthotomy. 

In permanent canthotomy or canthoplasty the surfaces 
must be kept from uniting. After the incision has been 
made the conjunctiva should be freed from the underlying 
tissue, especially at the extremity of the incision, and su- 
tures are passed through the tissues, one at the extremity of 
the incision, uniting the conjunctiva and skin at this point, 
and one each introduced near the inner ends of the incision, 
one in each lid. These, when drawn together, will cover 
the traumatic surface with the integument and conjunctiva, 
preventing their uniting and closing the wound. 


EpicantTuus.—The operation for this may be an elliptical 
incision over the root of the nose, approximating the integu- 
ment after loosening it from the underlying tissues, approx- 
imating the edges with silk sutures, and cree 
face with protective adhesive strips, so that no pe 
with primary union can be made, 


sur- 
ference 


= 


Epicanthus.—Hansell and Bell. 


oe ee ee ıt a few lashes are at fault, they 
may be removed,wii a cilia forceps or by electrolysis. 
When a consid ap. number of the lashes are involved or a 
complete dist sis is present,a different method must be 
employe the Jaesche-Arlt operation is most generally 
employad. 
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Fic. 136.—Lines of Incisi 
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This operation is performed by using a lid clamp, or 
steadying the lid with a shield which is introduced between 
the eyeball and lid. The edge of the lid is split by an incision 
in which the anterior portion contains the bulbs of the lashes, 
and is carried the full length, or as far as necessary to re- 
place the faulty cilia. A second incision is made 5 mm. 
from the lid margin and is carried from near the inner to the 
outer canthus. Another incision is then made which ex- 
tends in an upward curve from one end of the second in- 
cision to the other,and the integument between these incisions 


The dotted line at the margin of 
incision. The crescentric HRG 
and third incisions. O 


dissected away. The eg@s of this area are approximated 
with fine sutures whjghHraws the anterior marginal portion 
of the lid containi ie hair follicles away from the cornea. 
In this proce 1e fibers of the orbicularis muscle should 
not be injured’ he lid should be dressed as in any surgi- 
cal proce¢ } and as a rule the stitches can be removed by 
the en he third day. 

SY methods for operating for this condition are used, 

t¥ħis is most generally applicable of any. In this opera- 
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tion a small scalpel, curved scissors, mouse-toothed forceps, 
needles, needle - holder and silk, and the lid champ or lid 
spatula are required. 

ENTROPION.—Various methods have been employed for 
this condition. In spastic entropion of old people, the use 
of the cross-bar entropion forceps, grasping enough tissue to 
draw the lashes away from the eyeball and excising the 
tissue with curved scissors, closing the wound with silk 
sutures, and dressing as for any surgical operation, the su- 
tures being removed the third day. 


Fic. 138.—Cross-bar Entropion Forceps. 


Von Graefe’s method differs by excising a triangular 
portion of the tissue, the base of the triangle beig 3 mm. 
from the ciliary region. ‘The width and lengtof the tri- 
angle being governed according to the laxi Qi the tissue. 
After the incision of the triangular portio, ee margins are 
loosened and approximated with sutur xin the exception 


of the horizontal portion. ass CS atlon is especially 
applicable to the lower lid. K 


GAILLARD-ARLT OPERATI On this a suture witha 
needle at each end is in ced at the junction of the 


close to the border of lid and the point of exit about as 
far beneath as the Breadth of the thumb. The second 
needle is passeda@y a similar manner near the first, having 
the loop of Wrhread near the border of the lid. The 
second thy@S running beneath the skin parallel to the first, 

A si SS procedure at the junction of the middle and 
outex\hirds of the lid is made and the ends of each thread 


middle and inner oi lower lid, the puncture being 


Ò 
4) 
wl 


480 OPERATIONS, 


tied over a small roll of adhesive plaster and tightly drawn, 
causing a horizontal fold of skin on the lid, drawing the 
edges of the lid away from the eyeball. The threads should 
not be removed until suppuration commences, when cicatri- 


cial bands will have formed continuing the effect of the 


threads. This operation like many others on the lids may 
not be permanent, and no positive prognosis should ever be 
given in these operations. 

A B 


Fic. 139.— Methods of Operating for Entropiog. Magnified 
2x1.— Fuchs. S 
A, suture in Gaillard-Arlt Method ; we lying the loop 


of thread. B, the loop drawn tight. C, re in the Snellen 


method. xO 
1a 


An operation for entropion w, D s given the best satis- 
faction, especially after cic Ne contraction in trachoma 
has occurred,is a ica the Burow-Savage operation. 
In this operation the uppgr“tid having been everted, an in- 
cision is made at the foral portion, large enough to ad- 
mit of the introd G a fine grooved director, which is 
pushed to the 9 e side of the lid, between the skin and 
conjunctiva, Keeping the director beneath the cicatricial tis- 
sue. ThisCéjssue is divided its entire length, preferably 
with a XG) scalpel, then making four vertical cuts from 


the insħon tothe margin of the lid, carrying the incision 
RN enough to sever all structures to the skin, 


3h 


‘mal position, and the lower part of tł 
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In cases in which entropion is excessive, a second incision 
should be made parallel with the first about 2-3 of the dis- 
tance from the margin to the upper border of the tarsus, 
the incision being carried through the tissue in a manner 
similar to that of the first. By drawing the everted lid 
forcibly backward over the thumb or finger, considerable 
separation of the tissues will be made. No sutures are 
necessary, the traumatism healing by granulation. ‘The 
lashes may be fastened to the lid by means of adhesive 
plaster, or a few fibers of cotton held in position by flexible 
collodion, which will also tend to further evert the edge of 
the lid. By the use of the second horizontal incision I have 
not found it necessary to use stitches in this operation. 


EcTROPION.—Various operations for this condition are 
employed. When the ectropion is associated with consider- 
able relaxation of the tissues, as frequently seen in old 
people, a V-shaped incision, including all the tissue of the 
lid, may be made; the parts are drawn together by two su- 
tures. Ectropion, when the result of contraction of the tis- 
sues from injuries or abscesses, may require a plas pera- 
tion. When not too extensive the Wharton-Jo1 cation 
is usually employed. The lid spatula being gered between 
the lid and eyeball, a V-shaped incision ge) de, the flap is 
separated enough to allow the lid to Ko urned to its nor- 

icision is closed with 
sutures which converts the V-shap& incision into a Y. The 
triangular flap should ae catrix. 

If the cicatricial tissue is isive it may have to be dis- 
sected out, filling the QO ransplanting skin from the 
forehead, nose, or FREN 
extensively destroy€d,Yestoration may be effected by the 
Dieffenbach metkgd. This can be readily understood by 
reference to then% ures. 


In all Se about the lids,care must be exer- 


Where the lower lid has been 


cised th transplanted portion is larger than the amount 
of spagdto be covered, as there is always contraction of the 
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flap, and if the size originally is only sufficient to cover the 
HH traumatic surface the stitches will cut through and the ope- 
| li ration will prove a failure. Too much must not be expected 
| in these operations, as it is impossible to avoid more or less 
||| scarring. Each case must be treated according to its merits. 
Careful bandaging and protection of the tissues must be ob- 
served. 


+ 
S Fic. 141,—The Operation Completed.—Norton. ‘ 
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CoLOBOMA OF THE Lips.—EHither congenital or traumatic 
coloboma, when not too extensive, can be remedied by fresh- 
ening the edges of the fissure and carefully approximating 
the tissues. If there has been extensive ulceration some 
other method will have to be employed, and it will partake 
of the nature of a plastic operation. 


Fic. 142.—Dieffenbach’s Operation.—/V. 
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~\ Fic. 143.—Operation Completed.—Norton. 
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OPERATIONS ON THE CONJUNCTIVA. | 


Traumatic lesions of the conjunctiva on account of the 
vascular structure of this membrane usually heal rapidly. 
If the edges of the traumatism are very irregular they 
may be trimmed, and loosening the conjunctiva from the 
eyeball the wound can be closed by sutures. The surfaces 
should be thoroughly cleansed before this is done. 

Foreign bodies are sometimes difficult of removal, espe- 
cially when they have pierced the conjunctiva. ‘The sub- 
conjunctival hemorrhage, which follows attempts to remove 
bodies, will in many cases obscure the object, especially in ` 
cases where grains of powder are embedded in the conjunc- 
tival tissue. When possible the foreign body should be 
seized with a fine forceps and removed by cutting the en- 
closed conjunctiva, using a pair of scissors curved on the 
flat. Powder grains may be burned out by the use of the 
galvano-cautery current, as suggested by E. Jackson. 

PrERYGIuM.—A number of methods are employed for the 


removal of pterygium, but the one that has n the most 


satisfactory in my hands is the Prince oper. 
In this operation blunt-pointed sciss 
forceps, eye speculum, and strong 
Prince’s divulsion hook, needle-hg * needles and silk are 
required. After the eye has be dered thoroughly anes- 
thetic with cocaine, the gron € seized near the corneal 
margin with the forceps, a Q is then made with the scis- 
sors, extending from the@yjrneal margin to near the base of 
the growth, carrying jncision through the healthy con- 
junctiva. A simi cision is made on the opposite side of 
the growth, tl ssing either the hook or blunt scissors 
tee and eyeball, the tissues are thoroughly 


S/ mouse-toothed 
bismus hook, or 


between the g 


loosened f the ball, care being taken to leave none of the 

morbid rial. ‘Then the base of the growth should be ex- 
+ 

cise aking the first cut from above downward and inward 


K center of the growth; a corresponding cut should be 
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made from the lower surface, meeting the first incision near 
the canthus. This will give a triangular incision at the base, 
with the apex at the canthus. Still holding the growth with 
the forceps, the hook should be passed to the corneal margin 
and the head of the pterygium torn loose from the cornea, 
giving a rotating motion to the hook. ‘The edges of the 
conjunctiva should then be drawn as close together as possi- 


-ble, using two or three sutures. If the growth was pretty 


wide it will be better to make two incisions in the conjunc- 
tiva about 2mm. from the cornea, one extending upward, 
the other downward, so that there will be no fold of the 
conjunctiva over the cornea. If this precaution is not taken 
the growth is liable to return. The stitches should be al- 
lowed to remain about three days. A wash of boric acid is 
all that is necessary, as a rule, for keeping the eye clean. 


Fic. 144.—Separation of the Head of the Pie Q from the 
Cornea with Prince’s Tage 
After this operation there will eke) be a small nip- 
ple of tissue form near the canthus, is readily removed 
with a single snip of the scissors. 


SyMBLEPHARON.—The tregtfdnt of this condition is 
sometimes very difficult. Y 1 the adhesions are not ex- 
tensive, the band of tig 
made in the conjunctiy¢ 


ay be divided and an incision 
the eyeball and drawn over, su- 
ealthy surface in contact with the 
id. In some few instances a suture of 
‘n placed near the retrotarsal fold, and by 
gr aduall y 4N ng the wire it will cut its way out. This 
method we applicable except in rare cases, where the ad- 
rine near either canthus. The transplanting of skin 


SS 


raw surface on 
silver wire he 
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taken from the lower lid, being careful to leave an attach- 
ment at one end, has been suggested by Harlan. Trans- 
plantation of rabbit’s conjunctiva has also been tried, and in 
some instances has given fairly good results. 

ANKYLOBLEPHARON.—When the adhesions are of the 
edges of the lid only, it usually can be removed by passing 
a grooved director back of the lids and dividing the bands 
of tissue. If this condition is complicated by symblepharon 
the methods already given may be tried, but often nothing 
can be done. 

TRACHOMA.—The expression method may be employed 
where the trachomatous mass presents the sago-grain ap- 
pearance. If the surface of the lids is much infiltrated, the 
lid may be scarified preliminarily to expression. The pa- 
tient should be put under the influence of a general anes- 
thetic, as the operation is extremely painful. After the lid 


Fic. 145.—Desmarre’s Lid C 


is everted and scarified, if necessary, Knap ler forceps 
may be used, passing one roller between aos and the 
everted lid, the other of course being Ç everted surface. 
Firm, gentle pressure should be 1 on the forceps and 
the instrument drawn eal he forceps are again 


T) 
=~ 


1app’s Roller Forceps. 


Fic. 
placed in posit} N drawn in different directions, so as to 
thoroughly crt Cand express the contents of the granula- 
tions. T Gptrotarsal folds and the canthi must receive 
especial @htion, for if any of the granulations escape they 
formXNNdus for a return of the trouble. ‘The thumb-nails 
of the perator may be employed in this operation instead of 
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the roller forceps, but where the lids fit closely over the eye- 
ball it is difficult to reach the culs-de-sac and the extreme 
ends of the lids. 

Following the operation of expression, the lids should be 
treated as though the operation had not been performed. It 
is the most satisfactory operation in trachoma, but it is not 
advisable to perform it in acute cases. 

PERITOMY. OR SYNDECTOMY.—This operation is some- 
times performed for relieving adense pannus. It consists 
in the removal of a narrow strip of conjunctiva from around 
the cornea so as to divide the vessels which pass to the 
corneal tissue. ‘The strip should be from 2 to 4 mm. wide. 
The operation is not uniformly successful, and is attended 
with danger to the cornea itself. 


OPERATIONS ON THE CORNEA. 


Foreign bodies, particles of dust, steel, emery, etc., are 
often found adhering to, or embedded in the cornea. When 
they are superficial, they can usually be Mit Bras 


a wisp of cotton on a cotton carrier, or a ang ey atch, 
or any similar means may be employed. W e foreign 


body is more deeply embedded in the co , the use of a 
spud or cataract needle may be O f they are very 


Fic. 147.—Spud a A tedle—Pocket Style. 


deeply embedded, so cre is danger of their falling in- 
to the anterior cha Qn the attempt at removal, a small 
lance knife or broatweedle should be passed into the ante- 
rior chamber,tlf preventing the body from passing through 
in the effort moval. When the foreign body is iron or 
steel it c WwW sually be removed by the means of a magnet 
or cae agnet, various forms of which are in the market. 
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Treatment.—Although in the majority of cases healing 
occurs without any after effect, in some instances an ulcer 
may form, or even an abscess of the cornea. After the re- 
moval of a foreign body, the eye should be carefully washed 
with some solution, preferably boric acid, and if there is 
much congestion of the eyeball one or two drops of a weak 
solution of atropine should be instilled. Gun powder grains 
may be removed from the cornea by electrolysis, as recom- 
mended when occurring in the conjunctiva. 

PARACENTESIS OF THE CORNEA.—For performing this 
operation a speculum or lid elevator, fixation forceps, par- 
acentesis needle or narrow knife,and a small spatula, are re- 
quired. Cocaine anesthesia is usually sufficient, excepting 
in very nervous individuals or young children. 


Fic. 151.—Shell Spatula. 


The A through the cornea is made near the lower 
mar we an ulcer is present when the incision should 
be X through the base of the ulcer. The keratome- 
oe knife is not as éasily used as a narrow knife or broad | 
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needle, requiring more pressure to make the incision. After 
the instrument has madeits appearance in the anterior 
chamber it should be slowly withdrawn, rotating the handle 
sufficiently to enlarge the inner opening. If the needle is 
withdrawn rapidly it may be followed by a sudden gush of 
the aqueous, producing prolapse of the iris. ‘The eyeball 
should be steadied by the fixation forceps, but undue pres- 
sure on the globe should be avoided. In introducing the 
needle it should be remembered that the point of the 
instrument should be nearly at right angles to the corneal 
surface, as otherwise it may pass between the corneal laminze 
and an entrance into the anterior chamber may not be 
effected. The operation may have to be repeated. The 
eye should be thoroughly cleansed after the operation, and 
either a mydriatic or myotic used, depending upon the point 
of incision and the character of the case. A bandage should 
be worn for two or three days. 

ComMpLICATIONS.—Prolapse of the iris may follow the 
operation. If possible to do so without exerting too much 
force, this should be replaced with a spatula, by goen this 
cannot be done, it should be excised with aj e snip of 
the scissors. If the prolapse is very a hed iris is 
simply resting against the incision aO protruding, it 

>r chamber filling, 


may be better to do nothing, as the a 
the iris will probably resume its TEN position. 


CurRETTAGE.—A small curet spud may be employed 
for this operation, which is #şeť for indolent or spreading 
ulcers. After the eye ha en rendered anesthetic with 


cocaine, the morbid tis Wan uld be scraped from the ulcer. 
The treatment follow Ni that ordinarily employed for ul- 
ceration of the Sieh, Another method termed ‘‘hydrau- 
lic curetting’’ L& been employed. A syringe with a fine 
tip is used, rs ving a steady stream of water against the 
morbid we „which gradually washes it away. Different 


POA s may be used in this method, as a solution of 
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boric acid, normal salt solution, bichloride of mercury 1 to 
2000. 

THE ACTUAL CAUTERY—GALVANO-CAUTERY.—In some 
cases of corneal ulceration the employment of either of these 
two methods may be advisable. Cocaine anesthesia usually 
is all that is necessary. The platinum-tipped probe from the 
galvano-cautery, or platinum wire with a probe point may 
be used; it should be heated to a red heat in an alcohol lamp, 
or Bunsen burner, and the ulcerated area lightly touched. 
Care is necessary in this not to perforate the anterior 
chamber. It is desirable that healthy tissue is not touched 
with the probe in these cases. The amount of area impli- 
cated may be determined by using a drop of fluorescin solu- 
tion which will stain the morbid tissue and not the healthy. 
In this operation the lids should be separated by the finger 
of the operator. After treatment is similar to that in 
curettage. 

For removing deposits of lead in the corneal tissue, and 
the film in ribbon-shaped keratitis, the eyeball must be 
steadily held and the opacity scraped or shg A off. Only 
a small portion should be removed at the itting, as the 
healing process when completed will G how much im- 
provement will follow the oe ration. Usually 
the results are favorable. 


SAEMISCH’S SECTION. —F O Operation, speculum fix- 
ation forceps, Graefe’s kni patula, and a small syringe 
may be necessary. Ift a er lid can be raised by the 
elevator in the hands o assistant,a speculum may not be 
required. The c va below the cornea should be 
grasped with fix N forceps, seizing enough of the tissue 
to give a firm kod. The Graefe knife punctures the cornea 
at one side Che ulcer with the cutting edge forward. The 
knife is ay pushed across the anterior chamber to the 
oppg Yde of the ulcer, when the counter-puncture is 
ma N id the knife cuts slowly but directly through the 
bake of the ulcer. This will allow the escape of pus in the 
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layers of the cornea and at the bottom of the anterior cham- 
ber,. but if the hypopyon is tenacious it may have to be 
washed out by means of a syringe, or it may be removed by 
the use of delicate forceps. 


Fic. 152.—Graefe Knife. 


Synechiz are very liable to form after this operation, and 
if there is prolapse of the iris at the time it should be re- 
placed if possible. The after treatment consists in the use 
of atropine and a bandage until healing has taken place. In 
some instances the wound may have to be re-opened with a 
probe or the knife used again. 

Complications are synechize and leucoma. Panophthal- 
mitis and total destruction of the cornea will probably re- 
sult if the ulceration is not checked. 


ConicAL CoRNEA.— Various operations have been advo- 
cated for conical cornea. Von Graefe. advocates the cut- 
ting off of the apex of the cornea, and applying solid stick 
nitrate of silver to the surface, the healing caysing con- 
traction and reduction of the cone. xy 

Knapp uses a special galvano-cautery p ©, cauterizing 
the cone to Descemet’s membrane, penet a of this mem- 
brane being avoided if possible. A ehd operation may 
have to be performed in some cagex\¢ After the healing is 
completed, an iridectomy may 5 Soe ee which will 
often improve vision. The at which results from this 
procedure may be tattooed Qyhich will lessen the unsightly 
appearance of the eye. 

STAPHYLOMA.—St oma which is partial may be re- 
duced according erry, by passing a cataract needle 
through the bas®f the staphyloma, then excising an 
elliptical pice the cicatricial tissue by means of a cata- 
ract knife oving the part transfixed by the needle, and 
the ng itself, in the operation. In this case a firmly 
cng Nia should be worn for some time. 
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In complete staphyloma it is generally advisable, especi- 
ally when the sclera is implicated, to perform an enuclea- 
tion, or an evisceration. 

TATTOOING THE CORNEA.—The instruments required are 
a tattooing needle and speculum. General anesthesia is to 
be employed in this operation. The object is for the 
cosmetic effect as a rule. 


Fic. 153.—Tattooing Needle. 


India ink rubbed with water until a paste is made, or ac- 
cording to Noyes, the India ink is allowed to soak for 
several hours until the consistency of a thick paste is ob- 
tained. The lids being separated, the eyeball may be 
steadied with the fingers and some of the ink dropped on 
the cornea. ‘This should be pricked into the cornea by 
means of the tattooing needle, the position in which the 
needle is held being obliquely to the eyeball. This is con- 
tinued, adding more ink,and pricking it in until the leucoma 
will result 
After the 
Shed away with 


is no longer visible. A uniformly black co 
when the operation is successfully perfor 
Operation the excessive pigment can be 
a solution of boric acid. xO 


OPERATIONS oC) SCLERA. 


In wounds of the sclera, gsSecially over the ciliary body, 
care must be exercised orndfe mischief may be done than 
the original lesion wou use. Small penetrating wounds, 


after a thorough q 483i g of the eye, are best left alone. 
In the majorit ©) cases the conjunctiva will cover the 
traumatism. e edges of the wound however, are ex- 
posed it sho be covered with conjunctiva. 

Incised} lacerated wounds inclined to separate, or if a 
bead Vitreous protrudes, this should be excised with 
scis? N and fine sutures introduced through the outer 
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layers, care being taken not to injure the inner tunics. Ex- 
tensive wounds of the sclera may require suturing of the 
scleral coat. This is an operation which requires the ut- 
most care not to include the ciliary body and choroid in the 
wound. ‘The after treatment consists in cleanliness and 
bandaging. 

In these cases complications are very liable to occur, 
sympathetic ophthalmia, or detachment of the retina often 
resulting. 

ScLEROTOMY.—ANTERIOR SCLEROTOMY.—This operation 
is sometimes performed in simple glaucoma where the an- 
terior chamber is deep; in inflammatory glaucoma where the 
iris is atrophied, or when an iridectomy has failed to give 
relief. In this operation the fixation forceps, Graefe knife, 
and speculum are required. The knife is introduced in the 
sclera about 1 mm. from the cornea, passed through the an- 
terior chamber, making the counter-puncture at a corre- 
sponding point on the opposite side, the cutting edge of the 


Fic. 154.—Anterior Sclerotomy wit Q cision below. —Noyes. 


knife being upward. The in&ion is carried upward by a 
firm motion of the knife, by hing the knife forward un- 
til the heel is close to the Qball and then withdrawing, the 
section being complete ossible by the time the point of 
the knife is close t NE edge of the counter-incision. A 
narrow bridge ral tissue should be left at the top of 
the incision geniécting the cornea with the sclera. The 
knife shou carefully withdrawn in order to prevent 
prolapse 


le iris if possible. If prolapse occurs a careful 
atten: NY replacement should be made with the shell spat- 
ula,\but if it is impossible to replace it, the prolapsed iris 
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should be excised. Eserine should be instilled into the eye 
prior to the operation as this will lessen the chances of 
prolapse. 

POSTERIOR SCLEROTOMY.—This operation is performed 
in some cases of hemorrhagic glaucoma, preliminary to an 
iridectomy, or when the anterior chamber has been oblite- 
rated. Instruments used are the same as for anterior scle- 
rotomy. The Graefe knife should be introduced 8 mm. 
from the corneal margin and between the external and in- 
ferior recti muscles, passing the blade to a depth 4 to 6 mm. 
towards the center of the globe. Withdrawing the knife 
slowly,a quarter turn may be made which will form a tri- 
angular wound. Before making the scleral incision in this 
operation the danger of infection may be lessened by making 
the conjunctival incision, then moving the knife a little to 
one side, so that the two openings do not coincide. 
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ENUCLEATION. instruments required are fixation 


forceps, dissectiQg y orceps, speculum, strabismus hook, and 


enucleation, geissors, which are curved on the flat. The 
operation joywenerally performed under general anesthesia. 


with the fixation forceps near the cornea, and with 


The Wa separated with the speculum, the conjunctiva 
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the scissors the conjunctiva is incised, the incision extended 
around the cornea as close to the corneal margin as possible. 
The tissues should be dissected back in all directions, and 
then with the strabismus hook the recti muscles caught and 
divided close to the ball. The external rectus may be 
divided a little back from the ballin order to leave a point 
to grasp with the fixation forceps. Drawing the eye for- 
ward, the scissors are introduced between the dissected tis- 
sues and the eyeball, following the curve of the latter, until 
the optic nerve is reached, when the blades are separated 
and the nerve divided a short distance back of the globe. 
The attachments of the globe and any tissues which may 
still be attached to it are severed, and the eyeball removed 
from the socket. Usually the scissors are introduced from 
the temporal side, but in some cases it may be easier to in- 
troduce them from the opposite side, the eyeball being 
strongly rotated in the opposite direction from which the 
scissors are introduced. 

The hemorrhage is seldom excessive,and can be controlled 
by pressure. The orbit should be thoroughlyg@\shed with 
a solution of boric acid anda dressing iA oric acid 
dusted over the surface, The Pe ROS f suturing the 
conjunctival wound is an open TAO in some instances 
it may be done before the dressingy “completed. A small 
roll of gauze, or cotton wrappe Oe, may be inserted 
between the lids to facilitate Mrainage. A moderate com- 
pression bandage should thebe applied, and the patient 
kept quiet in bed for sev ays. The dressings should be 
changed frequently By h to keep them clean, and the 
orbit flushed at A dressing with a warm boric acid 
solution. 

CoMPLICAT#QNS.—Occasionally secondary hemorrhage 
may occur NW hen this happens the dressings should be re- 
moved, Oia: separated, and the blood clot washed out, 
irri NY the orbit thoroughly. It is seldom that water 
oh Geek to control the hemorrhage can be employed, 
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but the orbit may be packed with gauze, so as to produce 
more pressure and the bandage re-applied. 

Infiltration of the tissues of the orbit and lids may be con- 
siderable, but seldom isa serious complication, absorption 
gradually taking place. 

PERFORATION OF THE SCLERA.—When the walls are 
thinned, the sclera may be punctured in endeavoring to 
sever the nerve, prolapse of the eye following, complicating 
the operation. Incase any of the sclera is left in the orbit 
it must be found and removed. 

Cellulitis, meningitis, tetanus, and acute mania sometimes 
follow an enucleation. In cellulitis or meningitis, deep in- 
cisions through the orbital tissues, extending to the poste- 
rior portion of the orbit should be made. 

Insertion of an artificial.eye had better be deferred for a 
mouth or six weeks after an enucleation, although some 
operators introduce an eye within a week or ten days. The 
tissues should be thoroughly healed before an attempt is 
made to wear the shell. The eye first worn should be some- 
what smaller than the other eye, and worn o for a few 


Measureme1 mm. Measurements in mm. 


Fic. 156.—Front S ll. “TG. 157.—Side View of Shell. 


hours at a tingo The shell should never be allowed to re- 
main in LoS over night. On removal of the eye from 
the ENS should always be washed with clean water. 
The ac tions soon roughen an artificial eye, and after the 
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enamel has ceased to be smooth, the eye should not be 
worn. 

To insert an artificial eye the edge of the upper lid should 
be drawn down and out, and the larger end of the eye in- 
serted vertically beneath it. The eye will almost assume a 
horizontal position itself. The lower lid, when the shell is 
in a horizontal position should be pulled down, when the 
shell will slide into place. In removing the eye, if the end 
of the thumb is brought to the edge of the lower lid, and 
the lid drawn downward, rolling the eye upward at the 
same time, it will tip the lower edge forward and the pres- 
sure of the upper lid will be sufficient to force it out. Until 
the patient learns to handle the eye, it is better to remove it 
by bending over a pillow, or some soft substance. so that in 
case it drops it will not break. 


HXENTERATION OR EVISCERATION.—This operation is 
not advisable excepting in rare cases. If there is any possi- 
bility of the affected eye causing sympathetic ophthalmia, 


the operation should never be performed. ‘The A ruments 
required are, narrow bladed knife, scissors Mi ceration 
scoop, fixation forceps, speculum, needl Sind sutures, 
General anesthesia is necessary in these S 

With the lids separated with a spec , the conjunctiva 
is divided, the line of incision bei se to the cornea as 
in an enucleation. ‘The EN d be dissected to the 

kn 


equator of the globe. If a nar, ife is used it is passed 
through the anterior chamhgy, © the horizontal meridian, 
and the lower portion of @y aa is separated, then hold- 
ing this portion with see the upper portion is cut away 
at the sclero- si Q: rgin. Ifa Beer’s knife is used the 
cut is usually ma Sy peek pushing the knife to the heel, 
dividing all Sages then reversing the knife, the down- 
ward cut i: 

The COT of the globe are thoroughly evacuated with 
the e Nion scoop, or curette, removing all the softer 
typtsso that nothing but the scleral coat remains, ‘The 
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cavity of the globe is cleansed with sterilized cotton or 
gauze, and the hemorrhage should be thoroughly controlled, 
otherwise the healing process will be delayed. Prince rec- 
ommends cauterizing the scleral cavity with a 95 per cent. 
solution of carbolic acid. After the surface remains clear, 
and blood points no longer show, the edges of the sclera are 
approximated with cat-gut sutures and the conjunctiva is 
drawn together, using silk sutures for the purpose. 

This operation gives a more movable stump for an arti- 
ficial eye than is possible in an enucleation. The dressing 
and after treatment are similar to that of enucleation, but 
more time is required for healing. 

Complications.—Secondary hemorrhage may occur, and 
infiltration of the surrounding tissues nearly always follows. 

In order to allow drainage, it may be necessary to use 
silk, or horse-hair drainage until healing is established. 


MuLEs’ OPERATION.—In this operation a glass ball is in- 
troduced into the scleral cavity. Itis important in this 
operation that the external ocular muscles are nog disturbed. 
The evacuation of the globe should be carefully performed, 
so that a perfectly clear white sclera sh QI All bleeding 
points must be controlled, this may be e by packing the 
scleral cavity with gauze. After HW surface is properly 
prepared, a glass sphere of propgraké is introduced into the 
scleral cavity. It should be @n&that can be easily fitted, 
and the operation may be mad asier by splitting the sclera 
vertically for about 4 muy yt the upper and lower corneo- 
scleral margins. The s&ðya is then stitched vertically, and 
the conjunctiva hort ally, and the dressings are applied. 
The most Ee eanliness must be observed through- 
out the operatio®gnd in the subsequent care of the eye. 

The pati @an be allowed to get out of bed after three 
or four ¢ Both eyes should be bandaged for at least 
forty ‘ hours. An artificial eye can often be worn at the 
R on of the second week, Reaction may be consider- 
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able following the operation, and should be controlled by 
the usual methods. 


RESECTION OF THE OPTIC NERVE.—This operation is a 
substitute for enucleation, but has not been followed with 
as successful results as could be wished. It is not a pre- 
ventive of sympathetic ophthalmia, and softening and atro- 
phy of the globe have followed the operation. 

The operation is performed by making an opening between 
the inferior and external recti muscles, then passing the 
scissors back, keeping them in contact with the globe, and 
dividing the tissues until the optic nerve is reached. ‘The 
nerve is caught by means of a strabismus hook, as far back 
as possible, and the nerve divided. The eyeball should then 
be rotated to bring the nerve to the incision, which is then 
cut as close to the sclerotic as possible. The hemorrhage 
usually is considerable, and pressure should be made with 
the forceps before their removal, and the eye rotated to its 
original position. Protrusion of the eyeball is often consid- 
erable for a time, but ordinarily it will gradually recede. 
After treatment consists in cleanliness, and banging the 


eye until the healing process is complete. 
Complications.—Abscess of the orbit or S may 
result. 

EXTIRPATION OF THE CONTENTS xO. OrBIT.—This 
may be required in malignant dise ise}. After the removal 
of the eyeball, as in ordinary ent eee an incision at the 
outer canthus is made, extendi Q to the edge of the orbit. 
The lids being retracted, tl Gssues back of them and the 
periosteum within the gg dnargin are divided. The per- 
iosteum is then sepa NN the apex of the orbital cavity. 
Detaching the entig€ isess with strong curved scissors. Hem- 

essive, but may be controlled by pres- 
al cautery may be required. The cavity 
d with gauze and bandaged. In cases in 
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enucleation can not be performed the entire mass may have 
to be removed without attempting to enucleate. 

Complications.—When the tissues have become so much 
involved that the entire orbital contents have to be removed, 
the operation is seldom successful as regards life. In some 
instances it has been, but the danger of cerebral complica- 
tions is so great that relief is all that can be promised. 

OPERATIONS ON THE IRIS AND LENS.—For operations on 
either of these structures, the general health of the patient 
should be as good as possible. In all of these operations the 
light should be bright and without strong shadows. The 
use of cocaine is all that is necessary in the majority of cases, 
the exceptions being children and nervous people. 


Fic. 158.—Straight Iris Forceps. 


Fic. 159.—Curvec Adera. 


The instrüments ETA re fixation forceps, speculum, 
iance-shaped knife or so ’s knife, iris forceps, curved 


iris scissors, ei Pp , and Tyrrell’s blunt hook. The 
fixation forceps R ve the teeth large enough to obtain 
a firm hold on th WO iera! tissue. The speculum should 


not press C5 the eyeball, and should be of sufficient 
strength to a’ ent spasmodic closing of the lids. 


Teneo ts, .—An iridectomy is made for one of two con- 
ditio cA irst, for an optical pupil; this operation is re- 
quixagwhen the natural pupillary space has become occluded 
Aia or malformation, also when there are opacities in 
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the cornea or lens in such a position as to interfere with the 
passage of light, and also is sometimes performed in conical 
cornea. A careful examination of the eye, with the pupil 
dilated, and by the use of the stenopzeic disk of the trial 
case, should always be made before attempting an iridectomy 


Fic. 161.—Tyrrell’s Blunt Hook. 


in order to find whether the artificial pupil will improve 
vision. ‘The second object of an iridectomy is for the relief 
of inflammatory conditions of the eye; this may be called a 
curative pupil. It is performed in cases of chronic recurrent 
iritis, where broad or circular synechiz interfere\with the 
circulation of the aqueous from the posterior anterior 
chamber. Iris bombe is one of the abies dications for 
this operation. In primary and cone) glaucoma, for 


the relief of intra-ocular tension, an oe the removal of 
tumors or foreign bodies, when 1 in the anterior por- 
tion of the eye, and their remov@l 1% impossible without re- 


moving a portion of the iris. © 

As a preliminary operati or cataract, or as one of the 
steps for ripening an ir e cataract, and also for the re- 
moval of prolapse of t s,whether following an injury or an 
operation. When is protrudes through a recent wound, 
if the lens is not iffired and the laceration does not involve 
the ciliary r ba the iris may be left alone. After ex- 
traction ,o, aract, prolapsed iris may swell and become 
BLEN RN ell as producea high degree of astigmatism. 


E ` the iris is ordinarily the best treatment in these 
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cases. Ifan iridectomy can be performed it is usually best 
to do so. 

An ambidextrous operator will always stand or sit back 
of the head of the patient. The patient being in the re- 
cumbent position on the operating table or chair. If a good 
natural light is not obtainable, an artificial light may be 
used, having the light thrown on the eye through a large 


— 


Fic. 162.—Angular Keratome. 


lens. 


The eyelids being separated with a speculum, the fixation 
forceps are made to grasp enough of the conjunctival and 
sub-conjunctival tissue to give a firm hold for steadying the 
globe. The forceps should bein such a position that the 
thumb is next the catch, in order to release the forceps when 
necessary. If the incision is made with a lance-shaped 
knife, or keratome, the point should be opposite the forceps 
at the upper part of the cornea, the point bei t right an- 
gles to the cornea, and when it is seen entggNet the anterior 
chamber, which is easily recognized by RO ight.appearance 
of the free portion, the handle is depr€3ped so that the blade 
is parallel with the iris, and the ingf¥wn is enlarged as much 
as necessary for completing the tion. The blade should 
be slowly withdrawn, tilting Xe point towards the cornea, 
as it is important that the ife does not injure either the 
iris or lens capsule on ne side, or the posterior surface 
of the cornea on tł 

Injury of the c Ni would be followed by cataract, and 
injury of the or surface of the cornea would leave a 
Steadiness of the hand is important. 


permanent, #reak. 


The tip o knife should be flexible and sharp, as other- 
wise X Tue amount of pressure will have to be exerted to 
foreN WY through the cornea. In cases where the anterior 


D her is shallow, the Graefe knife may be employed, the 


A 
RNV 
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puncture and counter-puncture being made as for cataract 
extraction, but the knife is introduced ata higher level. 
The knife should .be directed towards the center of the pupil, 
and then carried across, making the counter-puncture, and | 
cutting upward to increase the size of the internal incision. | 
After the incision has been completed by either method, the | 
fixation forceps may be entrusted to an assistant, and the | 
| scissors held in the right hand, the iris forceps in the left. | 
The iris forceps closed, are introduced into the anterior 
chamber, and carried to the pupillary edge of the iris, open- 
ing the forceps, the iris is caught between the points and the | 
forceps again closed, drawing the iris out at the incision, the | 
amount depending upon the extent of iris to be excised. | 
The iris is cut off close to the cornea, the blades of the scis- | 
sors being parallel to the incision, or if a small iridectomy is 
wanted, at right angles to it. One snip of the scissors should | 
be sufficient for an ordinary sized iridectomy, but where con- | 
siderable tissue is to be excised, two or three may be required. 
The iris forceps should be delicate, and when cloged should : 

remain closed, even when the arms of the. it rent are 
pressed tightly together, otherwise the iris wire released. : 
No rough or sharp edges should be preseng¢Xg8 mischief may | 
| 


be done by their becoming entangled in iris. Undue force 

must not be employed in SASS 1e iris as an irido- 

dialysis may result. l | 
E E foreign ma- | 


Adjustment of the Lips of fe) 
terial should be left in the japiSfon, especially iris tissue, as 
the healing will be retard va a result of entanglement of 
the iris at the angles AG fficision may. be an irritative con- 
dition, glaucoma, iQdevelitis suppurative iritis, sympa- 
thetic ophthalmi& gr perhaps a corneal fistula. The iris 
tissue can usu be removed from the angles of the incision | 
by means of @)Shell spatula, releasing the iris from its en- 
tangle The edges of the incision may be closely ap- 

by 


proxi} r passing the spatula over the traumatism, the 
V 
+ 

O 
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flat side being against the cornea and moving at right angles 
to the incision. 

After the operation is completed, both eyes should be 
bandaged and the patient placed in bed. Usually there are 
no complications if the operation has been well performed. 
It is not often necessary to open the eye under three or four 
days, unless some complications arise. 

Complications.—In some cases there will be considerable 
hemorrhage into the anterior chamber after the excision of 
the iris. This may be removed by the use of a shell spatula, 
carefully separating the lips of the incision and making a 
light pressure on the cornea. ‘This must be carefully per- 
formed or the lens may be injured, cataract resulting. In 
several instances I have had good results by carefully flush- 
ing the eye with a warm solution of boric acid. When this 
complication occurs, special attention must be paid to the 
position of the iris before bandaging the eye,so that none of 
the iris tissue is left in the wound. 

Position of an Iridectomy.—For an optical pupjl the iridec- 
tomy should be small, the incision being ma gey mm. from 
the limbus and in the clear portion of the @ Wa and usu- 
ally is 3 or 4mm. in- length. In this Ká of iridectomy a 
Mathieu forceps should be used, or int hook, excising 
simply the central portion and bri aa 
it will give the best vision. 

Glaucoma.—In glaucoma Bev ae should be large 
and peripheral, the incision being at least 1 mm. behind the 
limbus. In acute aon Ga, when the tension is consider- 
able, general anesthe Duid be employed, as the effect of 
cocaine does not trate deeply enough to render the iris 
insensitive. I thẹiridectomy does not give the relief ex- 
pected, a se operation may be performed, although scle- 

Serre by some in this condition. After the 


the coloboma where 


rotomy is 


NO cataract, or a discission, glaucoma may occur, 
whig S: ra relieved by the use of myotics, but if they 
À iridectomy should then be performed. 


> 
Q 
Y 
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Ir1potomy.—This operation is sometimes performed after 
a cataract operation, where the pupil has become occluded 
or is considerably displaced through prolapse of the iris. The 
operation consists in dividing the iris from the pupillary 
margin to its periphery. For performing the operation, in 
addition to the knife, fixation forceps, and speculum, De- 
Wecker’s iridotomy scissors are usually employed, one blade 
of the scissors being in front of the iris, the other back, the 
iris being divided by a single cut. Two incisions may be 
made if necessary. 

Another method of dividing the iris is by the use of a 
broad needle, dividing the iris fibers, or a small iridectomy 
may be made by the use of a blunt hook, drawing the iris 
through the incision. In the DeWecker method, in which 
the scissors are used, there is often some loss of vitreous. 

Corelysis or division of anterior or posterior synechiz has 
been performed in some cases, but the results have not been 
successful enough to warrant the operation, as a rule. 


OPERATIONS ON THE LENS. A 


The character of an operation for cataract@pends upon 
the consistency of the lens substance. 


DISCISSION OR NEEDLE OPERATION, z this method the 
anterior capsule of the lens is rupt admitting the aque- 


is used in young persons, and soft, zonular, and partial 
cataracts, seldom being em yed after the age of fifteen. 
The instruments requir¢ e cataract needles, or knife 
needles, speculum, aL ation ‘forceps. Excepting in 
tractable subjects, e931 anesthesia is preferable. 


ous, and absorption of the lens AN results. This method 


+ 
FI SAE aF Straight Cataract Needle. 


x 


Fic. 164.—Knapp’s Knife Needle, 


O 


Q 
wl 
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After the lids have been 
separated by the speculum, 
the fixation forceps are ap- 
plied to steady the eyeball. 
In many cases the weight of 
the forceps will be sufficient 
to hold the eyeball in posi- 
tion, and an assistant is not 
required. ‘The needle used 
should penetrate the cornea 
near the outer margin, and 
be directed beyond the cen- 
ter of the pupil. Then turn- 
ing the point of the needle 
to the lens, pressing a little 
inward and downward, the 
capsule is ruptured by giv- 
ing the handle a lever-like 
motion, and the lens matter 


== TIEMANN = 


slightly disturbed. Care 
must be exercised or the lens 


Fic. 165.—Single Needle Operation.—Norton. 


may be dislocated into the 

vitreous, and at the first op- 

ration the lens matter should 

not be too freely disturbed, 

as the reaction may be severe K 

through extensive swelling O 

of the cortex, injuring the@is and ciliary body. 
After absorption ceas he operation may have to be re- 

peated. This shoul be done until the eye becomes per- 

fectly quiet. Hewes operation only one needle is usually 

required, but in second operation the needle may be used 

more freely? wo needles are used, as shown in the figure. 

The poing\of the needles being introduced into the lens, the 

BANY the instruments are approximated, producing sep- 


A 
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aration of the opaque cortex. Two needles are preferable 
where there is not much lens matter remaining. 


Fic. 166.--Double Needle Operation.—Voyes. 


After Treatment.—The eye should be thoroughly flushed 
with boric acid solution, and a solution of atropine used to 
keep the pupil well dilated. The patient should be placed 
in bed, and remain there for twenty-four or forty-eight hours. 


Cold compresses or iced cloths may be employec wenty- 
four hours, and the use of the atropine shoulc continued 


as long as there is hyperemia of the KON pain, If the 
p 


hyperemia is excessive and accompanie ain, the atro- 
pine must be used oftener, and the O should be thor- 
oughly evacuated. If the swel TA) the lens cortex is 
considerable, a glaucomatous s may present, as well as 
iritis. In this condition, whet? anterior chamber contains 
considerable swollen lens ees it should be removed by a 
linear extraction or a Dens of the cornea. The suc- 
tion method is often Na ed in these cases. The opera- 
tion of discission iagras free from danger to the integrity 
of the eye as magy suppose. 

Suction Mefxw.—This is used in soft or fluid cataracts, as 
well as fat. removal of lens matter after a discission. The 
pupil DAN SS dilated, the anterior capsule is lacerated. A 
smalkcyrneal incision is made, which passes obliquely through 
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the cornea between the center and periphery. Through this 
incision the suction curette is passed. ‘This consists of a 
curette with a handle and India rubber tubing, having a 
mouth piece at the end, the operator gently sucking the lens 
matter into the syringe. (Teale). ` 

The after treatment consists of rest in the recumbent 
position, atropine and a bandage. 


LINEAR ExXTRACTION.—This method is employed for the 
removal of soft cataract where the nucleus is quite small, as 
well as after discission. According to Noyes the operation 
should be performed only in cases of soft cataract in persons 
under the age of thirty. 


Fic. 167.—Knapp’s Cystotome. 


Fic. 168.—Daviel’s Curette. 


The instrumerits required are narrow keratome, or lance- 


shaped knife, cystotome, curette, speculum ap fixation 
forceps. The pupil should be dilated before xik @peration. 
The keratome should be introduced about S within the 


corneal margin, making an incision abo mm. wide. In 
withdrawing the instrument a lateral n should be given 
to enlarge the inner portion of AS ion. ‘The cystotome 


is then introduced and the lens qq e freely lacerated. By 
el y 


s KIY, 
hiit 
R 


FIG. 16 A Extraction.—Hansell and Bell. 


$ 
depressing Y osterior lip of the incision with a curette, the 
soft lengg&atter may be expelled by making counter-pressure 
on thé VY with a shell spatula. An iridectomy in some 
cased nay be necessary, and can be performed after the cor- 
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neal section is completed and before rupturing the capsule. 
The after treatment is the same as in the forms already 
given. 

HARD CATARACT.—Various methods of extracting hard 
cataract are in vogue, nearly every operator having a meth- 
od peculiar to himself, but the general principles are very 
similar. The instruments required are speculum, 
Graefe or Knapp knife, or the triangular Beer knife, 
fixation forceps, cystotomne, Daviel’s spoon or cu- 
rette, oval-tipped flexible probe, and wire loop. 

Cocaine anesthesia is usually all that is required, 
excepting in very nervous persons. The eye is 
steadied with the fixation forceps as for an iridec- 
tomy, the lids being separated by the speculum. 
The cataract knife should be held in a manner 
similar to a pen, that is, between the thumb, index 
and middle finger. In uncomplicated cases the punc- 
ture or point where the knife enters the cornea 
‘should be in the transparent portion of the cornea 


close to the margin, and but a little above the hor 

zontal meridian; the knife should be passed stea 

through the anterior chamber and the counte C- 

ture, or point of emergence, at the oppgsXe side, 

should be at a point corresponding to t ncture. 

On account of the refractive pee Se, he cornea, 
t 


the tendency is to carry the knife < o the sclero- 
corneal margin than it should & or the counter- 
puncture. The section is cop@jeted by pushing the 
knife to the heel, making m upward pressure, 
and then withdrawing ear the point, when it 
should be slightly t Q to finish the section. The 
incision should be nde parallel and close to the iris. 
When the sectia nearly finished, the knife may 
be turned, ş Qiy, making a small conjunctival 
flap, or NS cut directly through without forming 


Fic. 170.—Knapp’s Hollow Ground Cataract Knife. 


510 OPERATIONS. 


Whether on completion of the section the fixation forceps 
and speculum are removed is a matter of individual pre- 
ference. In tractable patients the removal of both of these 
instruments will relieve more or less pressure on the globe 


Fic. 171.—Wire Loop. 


and lessen the danger of prolapse of the vitreous, but it 
further complicates the following steps of the operation, as 
considerable must be trusted tothe ready response of the 
patient to the commands of the operator. 


Fic. 172.—Method of Makis the upward incision.—NVovyes. 


Some preliminary ing of the patient will aid the 
operator. Just AN Ifé adjustment of the fixation forceps, 
but after the spea n has been placed, the patient should 
be directed to cy up, down, right and left, repeating the 
commands (Gril the motions are unhesitatingly and steadily 
obeyed. e patient must also be cautioned not to squeeze 
the NEn together when the speculum and forceps are 
ren SS . This procedure will aid materially in the various 


Aps of the operation. 
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The capsule is opened by introducing the cystotome, hav- 
ing the back of the instrument towards the pupil. When 
the point has reached the pupillary space, it is pushed under 
the upper part of the iris and turned backward, so that the 
cutting point is against the capsule. It is then drawn across 
the capsule, making an incision concentrically with the cor- 
neal margin. (Knapp). The incision may be made similar 
in shape to an inverted V or an inverted T. The Knapp in- 
cision is somewhat difficult to make, and there is danger of 
displacing the lens or rupturing the suspensory ligament. 


Fic. 173.—Passage of the Lens.—Hansell and Bell. 


After the capsule has been thoroughly Lex ois lens 
may be expelled, and different methods of co g*the lens 
are used. -The wire loop in one hand and fel’s spoon in 
the other may be used. The patient loog steadily down, 
the convex surface of the spoon is ap to the lower mar- 
gin of the cornea, and gentle, Pe pressure is made to- 
wards the center of the eyeball is causes the corneal 
section to separate and the lens Q gradually slip out. When 
the greatest diameter of tł Q@ins has escaped, the spoon is 
gradually passed upwaxc elling the mass. In case the 
pupil does not dilat Wily, the upper portion of the iris 
bulging, the pupil mgty be enlarged by pressure on the pre- 
Co he iris, pushing it backward with the 


senting portion 


> 
wire loop. on l 

of the CORRE y 

the ey S the finger and making counter-pressure back 
of the\corneal incision with the lens spoon or scoop. This 


2 
<V 
V 


ıre may also be made on the lower portion 
means of the lower lid, steadying it against 
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manipulation requires considerable delicacy of touch, as any 
sudden motion may result in loss of vitreous. 

The use of a solution of boric acid, or normal salt solution, 
may be used for flushing the eye during the operation. It 
will have a tendency to keep the eye moist, and also wash 
away any small particles of lens matter that may be present. 
Usually some particles of the cortex will remain after the 
nucleus and major portion of the lens have been removed. 
These may be coaxed out by a similar method to that em- 
ployed in removing the lens, or by simply pressing the 
edge of the lower lid upward over the cornea by means of 
the finger. Cortex between the lips of the incision must be 
removed with a spatula, and if any particles are in the ante- 
rior chamber they may be coaxed out by gently stroking the 


corneal surface. 

In case the iris does not resume its normal position after 
the completion of the operation, either of itself or by gently 
pressing the lower lid with the finger on the margin of the 
cornea, the blunt probe may be introduced from the side into 
the anterior chamber, and passing it along the içis angle be- 
youd the vertical meridian, the iris may be engl and 
gently stroked towards the pupil. If eff @ o replace the 
iris fail, or it shows a disposition to bec displaced, a small 
portion of it may be excised, thus fo g an iridectomy. 

The conjunctival flap when PER should be kept out of . 


the wound. It is TP 1 manipulations that the 


edges of the lids do not CORD! in contact with the corneal 4 2 
section. 
Dressing of the Eye. ie patient may be allowed to re- 


main for some oN operating table, or may be put to 

bed at once, an AE the lapse of half an hour, the eye 

a should be insp&cd, when, if everything is all right, the 
bandage is icd, both eyes being covered. Before bandag- 

j ing the ey4 Jin cases where an iridectomy has not been per- 

a form a: Solution of eserine may be instilled. ‘This will 
have endency to draw the iris,away from the corneal inci- 
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sion. An ointment of boric acid and white vaseline should 
be smeared along the edges of the lids, and the gauze, cov- 
ered with the ointment, should be placed against the lids. 
Over this, small pieces of cotton may be packed, being care- | 
ful to have the shape conform to that of the eyeball, and also 
that no extreme pressure is made, as union may be delayed. 
The bandage may then be applied, both eyes being covered, 
and the patiènt required to lie on the back for forty-eight 
hours, as a rule. If no pain is experienced by the patient 
the eye should not be opened under three days. ‘The dress- 
ing, however, may be changed if it will conduce to the com- 
fort of the patient. ! 

Other methods of protecting the eye are used, but as a 
tule are not more comfortable than a light bandage. 

I prefer to have the patient in a pee | 
moderately light room, as acute ma- X 
nia is more liable to occur when pa- 
tients are kept in a dark room. Di- 
rect exposure to sunlight, however, 
should be avoided. 

The operation described is with- 
out an iridectomy. 

There are various modifications 
of this operation. The corneal sec- 
tion may be in the opaque border 
Prolapse of the iris and vitreot S 
and inflammation of the ciliary 
are more frequently Pn O 1is 


method 

The section may be enb xy within 
the transparent corna.) Adhesions 
of the iris to the ggar and less com- 
plete closure Willy result. A 
downward + Mn is sometimes É 
made, bu SY; there is some com- Fic. 174.—Positions of the 
pica at demands this section, a ve E Medina 
visable to make it. Noyes. 
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PRELIMINARY IrIDECTOMy.-This operation is advised by 
a number of operators, the operation being performed a few 
weeks before the extraction. When an iridectomy is per- 
formed during the operation, it is a combined extraction. 

An iridectomy is indicated in cases where the pupil will 
not permit of the escape of the lens. In cases in which 
synechize are present, an iridectomy may have to be per- 
formed, as well as in cases where there is a hazy condition 
of the cornea, for the purpose of making an optical pupil. 

Before operating on any case of cataract, the condition of 
the deeper structures of the eye should be ascertained as 
nearly as possible. A fluid condition of the vitreous, or a 
glaucomatous state, would counter-indicate an operation. 
The projection and perception of light should also be care- 
fully noted, as in cases of hard cataract the object is almost 
invariably not for cosmetic effects, but for visual improve- 
ment, and if marked choroidal or retinal changes have oc- 
curred, or extensive nerve lesions are present,the result will 
be unsatisfactory. 


Fic. 175.—Tyrrell’s Sharp of 


In tremulous and dislocated catara (K or if the vitreous 
escapes before the lens is removed a fixation forceps and 
speculum should be immediateenfenoved and the lens ex- 
pelled as already stated by pgeSswre on the lower lid towards 
the center of the globe, ane’ nter-pressure on the sclerotic, 
either with a lens scoop Ot e upper lid. By this maneuver 
the lens may be coax ito the incision, and closing it, a 
very slight aditi přessare may cause the lens to be ex- 
pelled withouj~f@ther loss of vitreous. Very rarely this 


method will fa&l/and the lens will have to be removed by 
the lens s , curved wire loop,or sharp hook, passed back 
of the and the lens removed with these instruments, 
aN rule this will not be necessary. 


| 
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ACCIDENTS DURING THE OPERATION. — When the corneal 
section is not made sufficiently large, considerable of the 
cortex will be removed in its passage through the incision, 
and also bruise the edges, which retards healing. This mis- 
take will be recognized when the lens presents in the corneal 


wound, but remains stationary. Forcible pressure should 


not be used in these cases, but the section should be enlarged 
by the use of a strong pair of strabismus scissors. 

The point of the knife may catch in the iris in its passage 
through the anterior chamber, or the counter-puncture may 
be in an improper position. When either of these occurs, 
the knife should be drawn backward until freed from the 
iris or the cornea,and an attempt made to complete the coun- 
ter-puncture without the complication again occurring. 

The iris may fall over the knife after the counter-punc- 
ture is made and the upward section commenced. ‘The iris 
can frequently be returned to its proper position by slightly 
turning the edge of the knife outward; if this should fail the 
section should be completed, as the small portion ofyiris cut 
off will interfere but slightly with a good recones 

If accidently the knife should be introduced i the cut- 
ting edge in the wrong direction, it shoulgQe withdrawn 
and again inserted, but if there has 1 an escape of 
aqueous, so that this cannot be d the operation will 
have to be postponed until the an GOB aint has refilled, 
This isa mistake which is virt y inexcusable. On fine 
cutting instruments, the name ¢f The manufacturer is usually 
on the back of the astra? so there should be no diffi- 
culty in knowing ENY cutting edge. 

The laceration of 9) apsule may not be sufficient, and 
the lens will fail tQ push forward when pressure upon the 
lower portion fhe cornea is made. If this should occur 
the cystotome@hvitld be again introduced and more extensive 
laceration? ne capsule made. 

In s Se there is a thickened condition of the 
capan at the center which prevents free laceration. This 
One e to be removed by the aid of capsule forceps. 
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ANOMALIES IN HEALING.—PAIN.—A slight pain is usu- 
ally present after the operation and is of no importance. A 
severe pain may result from intra-ocular hemorrhage, iritis, 
irido-cyclitis, or suppuration of the wound. Profuse intra- 
ocular hemorrhage during or following an operation is al- 
ways a serious complication, the eye being lost under almost 
any circumstances. When intra-ocular hemorrhage occurs 
soon after the operation there will be severe pain, and the 
bandage may show blood stains, or vomiting may ocċur. On 
removing the bandage a blood-clot may be found protruding 
through the palpebral fissure, and when the upper lid is 
raised, the anterior chamber will be seen filled with blood, 
and the corneal wound will be widely separated. Knapp 
advises in these cases placing the patient in an upright posi- 
tion and giving a hypodermic injection of morphine, care- 
fully removing the blood, washing out the conjunctival sac 
with a weak bichloride solution, and the dressing reapplied. 
The dressing should be changed once or twice a day. Sup- 
puration may possibly be avoided by this means, but blind- 
ness will be permanent. If the pain becomes severe and 
the hemorrhage continues, enucleation sho e performed, 


SUPPURATION OF THE WOUND.—W. proper precau- 
tions have been taken in preparing se@Patient, the hands of 
the operator, and instruments, te an infrequent compli- 
cation. When it does occur cornea, iris, or vitreous, 
or all of them, may be affectgdN Panophthalmitis generally 
follows with destruction $ ïe globe. 

When the suppres) process is not extensive, it may 
terminate without ffction of the eye, but the vision 
will be very mt uced or destroyed, the pupil occluded 
and drawn to CG) side. If the suppuration is confined to 
the lips ofthe corneal incision, after healing has occurred, 
and the e€épall is not soft, and perception of light is good, 
gS Omy may give a moderate amount of vision. 


reatment in these cases should be the same as al- 


ey given under suppurative inflammatory action. 
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IrrrIs.—This seldom makes its appearance before the 
fifth day, but may be delayed to a later period. It may re- 
sult from imperfect removal of the cortex, faulty manipu- 
lation during the operation, or to early exposure of the eye 
to light. 

Treatment does not vary from that already given under 
iritis. 

Cyclitis may make its appearance the second week. There 
will be deep seated pain and pericorneal injection. The pupil 
may be round and clear. ‘The treatment should be that al- 
ready described under cyclitis and continued until the sclera 
is normal in appearance, and the vitreous clears. Opacity 
of the capsule is generally present in these cases, and dis- 
cission will be required. 

Irtpo-CycLiris.—This is extremely chronic in its course, 
and usually results in occlusion of the pupil, with a dense, 
false membrane behind the iris. If there is perception of 
light in these cases, after the disease is cured, a secondary 


operation may give good vision. 

BULGING OF THE CICATRIX.—In some cases; Ņ one or 
two weeks, the cicatrix will be found to bt + it may be 
at either extremity or throughout the entN\extent of the 
wound. This has the appearance of *\vesicle-like, semi- 
transparent elevation. The iris is ly entangled in the 
cicatrix; irido-choroiditis may f © 


Gravucoma ForLowinc ExrSerion.—This may appear 
after an iritis, where extengi@y posterior synechize are pres- 
ent, and with the forme ie a false membrane. Glaucoma 
may also follow discis ; 


OPACITIES OF {HY CORNEA AND KERATITIS.—Corneal 
opacities are ye frequently the result of the use of strong 
antiseptics, a tion of bichloride of mercury being fre- 
quently a . The epithelium may be roughened, or a 
milky- S appearance of the posterior surface of the cornea 


may Je present. This is a permanent condition. 


ne 
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Striated keratitis following cataract operations is a not 
uncommon complication. It consists of fine lines of opacity 
radiating in different directions, but usually disappears in a 
few days. 


PROLAPSE OF THE Ir1s.—When this occurs there is usu- 
ally sudden pain, which gradually diminishes. This may 
result from rough handling of the eye, and has also been 
caused by paroxysms of coughing, violent exertion, etc. If 
the condition is discovered within a few hours after its oc- 
currence, the prolapsed portion should be excised, and the 
edges of the iris reduced as after an operation for iridectomy. 
Knapp advises non-interference if the condition is not discov- 
ered before the third or fourth day. After the irritation has 
subsided, the iris may be excised in a manner similar to that 
for a small staphyloma. 

Besides the simple extraction two others may be noted. 
The modified or peripheral linear extraction, or Von Graefe’s 
method. In this the puncture is made 1 mm. external to 


the corneal margin and 2 mm. below the coke its sum- 


mit. When the point of the knife has TAS e anterior 
chamber, it is directed toward the cent o the cornea. 
After it has been introduced 7 or 8 mx{Nthe handle is de- 
pressed and the counter-puncture is r at a point opposite 
to that of the puncture. The ec Q the knife is directed 
obliquely forward, the section OS by an upward 
sawing movement. ‘The corpyNctival tissue is severed by 
directing the edge of the gi" forward, or a little upward if 
a conjunctival flap is IRS : 
is performed. 

Objections to @Neration are the danger of hemorrhage 
from the conjunepwa, loss of vitreous and cyclitis. 


In these cases an iridectomy 


SHORT ORNAM. FLAP OPERATION.—The puncture is at 
the scler, neal junction at the upper extremity of a hori- 
zont Nt, which would pass 3 mm, below the summit of 
theco¥nea. The flap includes about one-fourth of the cor- 
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neal diameter. The remainder of the operation does not 
vary from those already described. 


CAPSULE OPERATIONS — Secondary or after Cataract. 
—Many operative procedures have been advocated for so- 
called secondary cataract. Discission is indicated where the 
pupillary obstruction can be divided with a small knife or 
needle. Inthe majority of cases, after the extraction of a 
cataract, the posterior portion of the capsule does not remain 
clear, but becomes wrinkled or thickened, or there may be 
points of opacity which interfere with vision. When the 
vision is less than 20-50 an operation is advisable. 

Prior to the operation the eye should be carefully exam- 
ined with the ophthalmoscope to determine whether the 
visual defect is due to the capsular condition or to fundus 
changes. Ifa distinct view of the fundus is obtainable, an 
operation should not be performed. 

With the pupil fully dilated and the eye anesthetized with 
cocaine, a strong light should be concentrated on the pupil, 
leaving the part of the cornea, through which the operator 
looks, unilluminated. The knife needle is usuall ployed 
and the capsule divided by making two incisi -shaped, 
or three incisions may be necessary + crugi Tough and 
inelastic bands must be avoided, cleargm@ the space be- 
tween them. The needle should n ss further in the 
vitreous than is absolutely > divide the capsule. 
If the capsule has not been suffickent y opened, the operation 
may be repeated either at thes or a later sitting. 

In this operation it is i tant that the shank of the 
knife needle should b ‘rly proportioned, so that the 
corneal wound is ju SS ed, thus preventing the escape of 
aqueous, which Pocu if it were too small, and yet 
allowing freedoys of motion, which would be prevented if the 
shank were teste. The eye is bandaged for twenty- 


four BOS 
Resins usually slight if any. Glaucoma may some- 
timeg follow this operation, and the patient should be cau- 


a 


Ag 
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tioned against any over-exertion for five or seven days after 
the discission. When the capsule is very tough, a double- 
needle operation may be performed, the operation being per- 
formed in the same manner as the double-needle operation 
in soft cataract. 

OPERATIONS Upon THE Eye MuscLEs.—Operations on 
the muscles are divided into complete and partial tenotomies, 
advancement or readjustment. 


Fic. 178.—Sands’ Lan 


S 


~ ; 
FIG. 179.—K N $ Antiseptic Needle Holder. 


For a tenotomy( the instruments required are two strabis- 
mus hooks, fixgipn forceps, plain or probe pointed scissors, 
needle holdegyedles, silk, speculum or lid elevator. There 
are numefets operations advocated for tenotomizing the 
muscla t the one which has given the best results in my 
handd is the operation of Panas. General anesthesia is 
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necessary in this operation. In cases of strabismus it is 
usually necessary to either advance the antagonizing mus- 
cle, or to tenotomize the corresponding muscle on the fellow 
eye. : 

In the Panas operation, after the patient is ready for the 
operation, the conjunctiva is seized with fixation forceps, 
and a cut is made over the center of the muscle parallel with 
itsdirection. After the incision has been made, a strabismus 
hook is passed under the muscle, and when it is thoroughly 
engaged, the eye is rotated, in convergent strabismus out- 
ward until the inner margin of the cornea is hidden behind 
the external canthus. This pull on the muscle must be 
made steadily, and there is no danger of rupturing the mus- 
cle in this way. If it is the external muscle which is to be 
divided, the rotation is then made inward to the nasal or 
inner canthus. After traction has been made, the muscle is 
divided. ‘The fellow eye is treated in a similar manner. 
The conjunctival wound is closed by a single suture. Re- 
action is seldom severe and a second operation is not often 
required. ‘This of course is only applicable in ‘se of com- 
plete tenotomy. 

Complications. —The capsule of Tenon mg ot be divided, 
when this occurs the hook will not eng ng tendon of the 
muscle. This will be recognized Gra on drawing the 
hook toward the cornea, it ee b d to engage simply 
the conjunctival tissue. 

Hemorrhage may be sever Š this rarely occurs. The 
blood may be profuse aoko cause protrusion of the eye, 
and in some cases atr he optic nerve through pres- 
sure has occurred. Re pressure bandage should be ap- 
plied. The protrQsigff of the eyeball will gradually subside 
and the blood, he absorbed. 


ORBITAL @Yourns, TTENONTITIS.—Either of these com- 
om ay follow a tenotomy, but are rare. The treat- 


ment e similar to that already given. 


522 OPERATIONS. 


PERFORATION OF THE SCLERA.—This is an accident 
which does not often occur, but has been frequent enough 
to demand recognition. It probably never will happen if 
probe-pointed, or blunt scissors are used. 


RETRACTION OF THE CARUNCLE.-—In operations on the 
internal recti muscles, there is always more or less retraction 
of the caruncle. It is probably due in part to retraction of 
the muscle, but when extensive, probably results from too 
extensive loosening of the tissues. If the defect is very 
marked, the retracted tissue may be loosened and the car- 
uncle stitched into place. 
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© Fic. 185.—Stevens’ Tendon Divulser. 


Qr OR GRADUATED T'ENoTOMy.—Graduated tenot- 
omieS are performed for those conditions described under 
Nos ficiency of the ocular muscles. The operation of Stevens 


AČ 


`> 


OPERATIONS. 523 


is most generally performed. By the use of a pair of small, 
narrow bladed scissors a transverse incision is made in the 
conjunctiva corresponding to the line of insertion of the 
tendon. This is grasped behind, but near its insertion, and 
by dividing the center of the tendon, a small opening is 
made to the sclera; this opening is then enlarged by careful 
cuts with the scissors toward either edge, keeping close to 
the sclera. The judgment of the operator will determine 
the amount to be divided, and is also tested by placing the 
patient before a lighted candle and making a test of the 
muscle strength. 


ADVANCEMENT.—In this operation the tendon of the 
rectus muscle is brought forward and a new attachment 
formed. ‘The operation is employed where the tendon has 
become weakened, asin myopia associated with divergent 
strabismus, or in cases where it is necessary to combine ad- 
vancement with tenotomy, as well asin cases in whicha 
tenotomy has been performed on the interni or externi 
muscles producing an over-correction. General anesthesia 
should be employed, as the operation is tedious painful. 


over and parallel to the attachment of the on. The ten- 
don is grasped by an advancement ‘KO , Separated from 
the sclera and drawn forward, aNG he conjunctiva to 
retract. Iron-dyed silk No. 3, w a’slender eye needle at 
each end, is used, passing ce from within outward 
at the upper and lower bord the tendon, perforating the 
capsule, muscle, and conj~tiva at a point depending upon 
the amount of COTTER ired. This secures the middle 
portion of the musc a sling. The portion of the tendon 
included in the Kigps is divided about 2 mm. anterior to 


PRINCE’S MErTHOD.—A rata nee is made 


the loop. Kj needle is then passed vertically through 
the tissues m. from the sclero-corneal junction. The 


ends of Sai being brought together and tied on one 
of the zontal sides, can be tightened to produce a slight 
oea arrention, The knot may be secured, or temporarily 
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held by making a bow knot, until muscular tonicity has re- 
turned. This enables the operator to modify the correction 
at any time before adhesion has taken place. 


Fic. 186.—Prince’s Advancement Forceps. 


The suture is allowed to remain for four days, unless over- 
correction has been made, which can be remedied with safety 
after forty-eight hours by removing the suture and cautiously 
opening the wound. 


ADVANCEMENT OF TENON’S CAPsULE.—(Knapp’s Modi- 
fication of DeWecker’s Method ).—A vertical incision through 
the conjunctiva is made over the insertion of the tendon, and 
the conjunctiva around the cornea to the vertical meridian 
is loosened. At the lower margin of the tendon, Tenon’s 
capsule is divided with scissors, and a strabismus hook 
passed under the tendon, and rotated to bring the tip of the 
hook forward at the upper margin. The capsule is divided 
at this point also. ‘Three or four sutures a troduced. 
The external ones, passing through the conyy tiva and cor- 
responding edges of the muscle, are pass bliquely forward 
under the conjunctiva until near the @ical meridian, when 
the needles pass through 2 or 3 Bo the external scleral 
layers before emerging. The t suture passes through 
the tendon and middle of oy muscle, under the hook, 
through the middle of the tèídon close to its insertion, and 
through the external <O tissue, passing out through the 
conjunctiva near AY al margin. A fourth suture may 
be employed in ey ar manner to the third suture, when 
an extreme Wat is required. ‘The sutures are tied and 
allowed to Gain five or six days. 

OPER: NS Upon THE LACHRYMAL APPARATUS.—Re- 
mova elachrymal gland. ‘Two methods for removing 
the Nid are employed. An incision may be made through 

kin of the upper lid, parallel with the orbital margin, 
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which will expose the gland, which may be drawn out with 
a tenaculum, and separated from its attachments by knife or 
scissors. ‘The levator palpebræ superioris is more or less 
implicated in this operation, and ptosis may result. 

Velpeau recommends dividing the external canthus and 
everting the upper lid, when the gland can be cut down upon 
from the superior cul-de-sac. The levator muscle is not 
liable to be injured in this method. 


FISTULA OF THE LACHRYMAL GLAND.—Bowman’s opera- 
tion is to make an opening into the conjunctival sac in place 
of the external cutaneous fistula. 

A threaded needle is introduced a short distance into the 
fistula, then transfixes the lid on the conjunctival surface. 
A second needle at the other end of the thread is passed 
through the lid close to the fistulous opening, and the thread 
is tightly tied and allowed to cut its way out. ‘The edges of 
the external fistula should be freshened, when it will usually 
close. 


Fic. 187.—Weber’s Straight Canaliculus 


SLITTING THE CANALICULUS.—In this Crhod a probe- 
pointed knife is used. ‘The lid should KÒ drawn slightly 
downward and outward with the thuws/or finger, so as to 
put the tissues on the stretch, LON probe-point of the 
knife is introduced vertically in punctum. ‘The direc- 
tion of the knife is changed bringing the handle into a 
horizontal position, and pugPjng the blade along the canal 
until the point touches aner wall of the lachrymal sac, 
keeping the lid tens NN e handle of the knife should then 
be raised to aver sition, turning the edge of the blade 
slightly inward, asg the tissues divided to the sac, Either 
the upper of Over canaliculus may be opened, but if the 
upper, ar al of the positions will be required. 

iP NG s of the incision, as a rule, show a tendency to 

eNind for several days it will be necessary to separate 


h 
reuni 
t es every day or two by passing a probe. 
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Usk oF LACHRYMAL PRoBES.—When the canaliculus has 
been divided, the probe is introduced in a manner similar to 
the introduction of the canaliculus knife, and is passed hori- 
zontally until it touches the lachrymal bone; the tissues 


Q 
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F10. 188.—Method of holding knife and lid. d line represents 
the position of the knife when the o n is completed. 


must be kept tense with the Te finger, as in the ope- 
ration for slitting. When regisefce is felt, by the probe 
touching the bone, the prob uld be raised to a vertical 
position and pushed into t uct, the direction being down- 
ward, slightly backwar ad outward. Care should be ex- 
ercised in DERSAN robe, as the tissues may be injured 
by rough manipylafiph, or a false passage made. When the 
canaliculus has bee: slit, the size of the probe which can 
be introducephrough the punctum is usually small, and it 
can be p CJ down through the nasal duct without an undue 
amot pressure. If the canaliculus has been divided, a 


largeNSrobe may be empioyed, and as large as can be readily 
seg hyce should be used. 
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If astricture is encountered in the nasal duct, it may be 
divided by means of a special knife witha flexible shank, 
or the knife used in slitting the canaliculus may be employed. 

/ The knife should be passed 
through the sac into the 
nasal duct, dividing the stric- 
ture, which, if it seems firm, 
may be incised two or more 
times, rotating the handle 
of the knife so as to bring 
the incision at different an- 
gles; this should be followed by the use of 
the lachrymal probe. Where the case can 
not be seen frequently, the use of a leaden 
style, which should be as large as can be 
conveniently introduced, should be em- 
ployed; the upper end of the style is bent 
at right angles,and should be small enough 


to drop into the groove IA by the 


divided canaliculus. This sl be re- 
moved every day or so, a e sac and 
canal cleansed. After ar weeks it can 


usually be removed c) nently. 
For washing the rymal sac an Anel 
syringe or som s modifications may 


be used. An &e pipette with a fine curved 
tip may be &wþloyed. The fine point of 


the syri an be introduced into the can- 
alicu ving the lid tense as in the ope- 
ra or slitting the canaliculus. The 


employed can be thrown into the sac 

a thorough flushing. 
the punctum is so contracted that the point 
of the sy cannot be introduced, or there is difficulty in 
the probe point of the canaliculus knife, dilata- 


intron 
tionyofthe punctum can be made. A very convenient in- 
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strument being the triangular probe tound in the ordinary 
pocket case of instruments. 


FIG? —Method of Introducing Probe.—/uler. 


a 
Fic. 191.—Noyes’ Flexible Shank Canaliculus Knife, 
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EXCISION OF THE LACHRYMAL SAc.—This operation is 
not often performed, and is attended with considerable 
difficulty. When necessary to perform this operation, an 
incision is made through the skin and internal palpebral 
ligament until the sac is reached; this should be dissected as 
carefully and completely as possible with a scalpel or blunt- 
pointed scissors. The cavity should be scraped with a sharp 
spoon and thoroughly cleansed, closing the incision with 
sutures and suitable dressings. 


DESTRUCTION OF HRYMAL, SAC BY CAUSTICS.— 
This may be done b use of galvano or thermo-cautery, 
or various caust( asents, as nitrate of silver and chloride of 

oyed. The method generally employed 
incision through the integument and pal- 
nt into the sac. The operations for the ex- 
cisio estruction of the sac are not in general use, and 
sh iat be undertaken except by one skilled in this class 


zinc, have beet 
is to make 
pebral li 
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OPERATIONS ON THE ORBIT. 


In abscess of the orbit as already described, the incision 
should be made with a narrow knife, passed deeply enough 
to reach the abscess. If necessary the knife must be made 
to penetrate the integument as well as the tissues of the 
orbit. Free drainage should be maintained as long as any 
secretion is formed. The different forms of tumors wkich 
may be found in the orbit. have been described, and the 
operative procedures necessary have been described under 
proper headings, or may be found in any work on Surgery. 


© Fic. 193.—Anel Syringe. 
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IN DEX: 


Abduction, 409. 
Ablatio retine, 809. 
Ablepharia, 27. 
Abscess, conjunctiva, 101, 
cornea, 116. 
of eyelids, 37, 478, 
lachrymal, 62. 
orbit, 375, 530. 
scleral, 148, 
Absolute glaucoma, 281, 233. 
scotoma, 364. 
Accidents during cataract ex- 
traction, 545. 
Accommodation, 14, 428. 
power of, 14. 
range of, 424. 
spasm of, 441. 
table of range, 15. 
Achromatopsia, 353. 
Acid, boricum, 70. | 
carbouic, 34, 357. 
osmic, 357. 


Aconite, 30, 31, 37. 


salicylicum, 30, 34, 35, 857 SS 


Actual cautery, 79, 490. NO 
Acuity of vision, 14, 4s 

chang 
Acute ees Rae ere 


Sass 
ai 230. 


in, 291. 


irii 5, 167, 


a talmople gia, 400. 


Acute hyperemia of sclera, 148. 
primary glaucoma, 230. 
retro-bulbar neuritis, 348. 
trachoma, 90, 91. 

Adducetion, 409. 

Adenoma of choroid, 219. 
of ciliary body, 198. 
of eyelids, 51. 
of Meibomian gland, 51. 

Adolescent cataract, 250. 

Advancement, 528, 
of Tenon’s capsule, 524. 


After cataract, 250. 
eee peN. 
Albinism, 2 


RER E 
356. 


Abuin AS etinitis, 300, 
nagice, 801. 


itic, 301. 


auol, 357. 
olie amblyopia, 358. 


lternating strabismus, 392. 
Amaurosis, 352. 
hysterical, 333. 
partial fugacious, 367. 
uremic, 356. 
Amaurotie cat’s eye, 310, 320. 
family idiocy, 322. 
Amblyopia, 352. 
alcoholic, 358. 
congenital, 352. 
for colors, 353. 


00, 301, 317, 
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Amblyopia, crossed, 359. 
drug, 357. 
exanopsia, 352. 
feigned, 360. 
from loss of blood, 357. 
glycosuric, 396. 
hysterical, 333, 356, 359. 
malarial, 356. 
of field of vision, 287, 364, 
367. 
reflex, 355. 
simulated, 360. 
tobacco, 358. 
toxic, 341, 357. 
traumatic, 319, 355. 
uremic, 356. 
Ammonium chloride, 81, 36. 
Amotio retin, 309. 


Amplitude of convergence, 428, | Anophthalmos, 374. 


Amyloid degeneration of con- 
junctiva, 100. 

Anemia, 284. 
of papilla, 332. 
of retine, 284. 
pernicious, 332. 

Anesthesia of cornea, 123, 228. 
of retina, 287, 367. 
traumatic, 318. 

Aneurism, aorta, 317, 382. 


arterio-venous of retina,282 | 

“Ts w > e | 7 4 pon Ee è 

miliary of retinal FS) eversion of iris, 186. 
A 


282. 

retinal vessels, 282. 
Aneurismal varix, ne 
Angioma, TNS 

choroid, yer 
Angio-sarcoma 
Angle alpha, 42 

gammd 

of deon for prisms, 415. 


tation, 225. 
N cidence, 415. 
g reflection, 415. 


YV, 219. 


Aniridia, 157, 186. 
Anisometropia, 456. 
Ankyloblepharon, 46, 50, 103, 
486. 
congenital, 46. 
operation for, 486. 
Annular ulcer of cornea, 117. 
Anomalies in healing after cat- 
aract extraction, 516. 
of choroid, 208. 
of cornea, 110. 
of eyelids, 27. 
of iris, 155. 
of lachrymal passages, 59. 
of lens, 248. 
of optic nerve, 330. 
of orbit, 374. 
of retina, 279, 280. 


Anterior capsular cataract, 246. 

Anterior chamber, 152. 
cysticercus in, 187. 
shallow in glaucoma 2 226 
choroiditis, , 147. 


polar ae t 7246. 
scleritis 2, 144, 145. 
sley, 493. 

S aG oma of sclera, 144. 


3h 
renin 121, 122. 


congenital, 158. 


ntisepsis, 469. 
Aorta, aneurism of, 317, 332. 
Aphakia, 243, 260. 
Aphakial hyperopia, 441. 
Apis mellifica, 176, 177. 
Apocynum, 177. 
Apoplexy of retina, 313. 
Apparatus lachrymal, anatomy 
54. 
operations on, 524. 
Applications, cold, 175. 
hot, 175. 
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Aqueous, 8. 
Aquo-capsulitis, 172. 
Arcus juvenalis, 110. 
senilis, 133. 
Argyrosis of conjunctiva, 107. 
Arnica, 36. 
Arsenic iodide, 30. 
Arsenical poisoning, 36. 


Arterial sclerosis, 283, 317, 318, 


334. 
Arteries of retina, 278. 
pulsation of, 288, 331. 
Arterio-sclerosis, 288, 317, 318. 
Arterio-venous aneurisms, 4 


Arteritis, syphilitic of retina, 


296. 


Artery, central retinal, 20, 139, 


278. 
embolism of, 315. 


pulsation of, 283, 381. 
thrombosis of, 316. 
hyaloid persistent, 273. 
ophthalmic, 26, 327, 372, 
retinal thrombosis of, 316. 
Arthritis, 79, 
Artificial eyes, insertion, 496, 
ripening of cataract, 259, 


Associated movement of eyes, 


391. 
ocular paralysis, 395, 401. 
Asthenopia, 445, 
neurasthenic, 287. 
of retina, 287. 
Astigmatism, 15, 16, 134, \O 


against the rule, QO 


charts for, 16. 


compound af , 451. 
myopi¢ 


ETA tô , 448. 
corneal 


cor n ©: 452. 

for SS image in, 449. 

aon coftrpomnd, 451. 
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Astigmatism irregular, 122, 448 


56. 
lenticular, 448. 
meridians, principal, 448. 
mixed, 451. 
oblique, 449. 
regular, 487, 448, 450. 
seat of, 16. 
simple hyperopic, 450. 
myopic, 450. 
simulated myopic, 452. 
transient, 319. 
with the rule, 449. 
Astigmatismus aquisitus, 144. 
Atrophie cupping of disk, 228. 
Atrophy, choroiditic, 207 ,209,345 
consecutive, 348. 
gray, 347. 
hereditary, 348. 
neuritic, 345, 
of conjunctiva, 99, 103. 
of eyeball, 74, 223. 
of iris, congenital, 157. 
of optic nerve, 3AQ\ 366. 
of retina, 291, ES 


of spinal c A 347. 
papilition iD 
GiMtic, 345, 348. 


post 

PRON 345, 847. 

SSIVE, 347. 

Kee nitic ahd choroiditic, 348 
Secondary, 345, 348. 
tabetic, 347. 

Atropine, 175. 

Axial hyperopia, 441. 
myopia, 444. 

Axis, optic, 424. 

Bacillus capsule (Loeb), 465. 
circumstriptus, 465. 
coerulefaciens, 465. 
coli communis, 465. 
Colomiatti, 465. 
diphtheriz, 465. 
fluorescens liquefaciens,466 
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Bacillus influenze, 466, 
hirsutus, 466. 
lepree, 466. 
mallei, 466. 
megatherium, 466. 
mesentericus rubra, 466. 

vulgatus, 466. 
mycoides, 466. 
of Fick, 466. 
of measles, 466. 
of pink-eye, 466. 
pneumoniæ, 467. 
prodigiosus, 466. 
pyocyaneus, 467. 


septicus keratomalaciz, 467 


subtilis, 467. 
sucinacius, 467. 
syphilis, 467, 
tuberculosis, 467. 


varicosus conjunctive, 467. 


violaceus flavus, 467. 
Basedow’s disease, 332, 383. 
Belladonna, 176. ` 
Bichromate of potassium, 179. 
Binocular fixation, 392. 

vision, field of, 430, 
Bisulphide of carbon, 357. 
Black cataract, 245. 
Blenorrhea, 79. 

Blenorrheal dacryo-cystitis, 61. 
Blepharitis, 35, 40, 41, 61, 86. 
Blepharo-adenitis, 41. 
Blindness, color, 353. Q 


day, 307, 308, 356, 36 
feigned, dete HN 


Ainetionnll nig 
hemianopicé 285- 
night, 100, 386 309, 361. 


snow, $ 
Blood sta 
Blind* 


re of cornea, 138. 
of Mariotte, 364. 


Bl N essels, 
formation in vitreous, 271. 


Blood-vessels of iris, 155. 
of retina, 278. 
Blue vision, 863. 
Boric acid, 70. 
Brain, tumors of, 338. 
Bright’s disease, 255, 300, 317, 
356, 301. 
Bryonia, 176. 
Buller’s shield, 81. 
Bullous keratitis, 124. 
Bluphthalmos, 110, 147. 
Burns of conjunctiva, 106. 
of eyelids, 50. 
retinal hemorrhages after, 
814. : 
Calcium, forms of, 178. 
Canal, hyaloid, 263. 
of Cloquet, 263. 
Canaliculi, 55. 
operations, 525. 
syringing, 527. 
Canaliculus, 55. 


dilatation, 59. 
25. 


slitting the 52 
Canities of ẹ xi? 53. 


Canthopl: 47,476. 
LO 47, 476. 
“Ot ssure of, 47. 


r and inner, 24. 
et bis indica, 357. 
apsular cataract, 244, 251. 
Capsule, lens, 242. 
of Tenon, 871. 
advancement of, 524 
operations, 519. 
Capsulo- lenticular cataract, 
244, 251. 
Carbolie acid, 34, 357. 
Carbon bisulphide, 357, 
Carcinoma of ciliary body, 193. 
of choroid, 219. 
of eyelids, 33. 
of sclera, 147. 


Cardiac disease, 36, 317, 


Caries of orbit, 876, 
Caruncle, diseases of, 106. 


Cataract, 244. 
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exophthalmos, 888. 


lachrymal, 24. 
triehosis of, 106, 


accidents during extraction, 
515. 
after extraction, 250. 
anomalies in healing after 
extraction, 516. 
anterior capsular, 246. 
anterior polar, 246. 
artificial ripening, 259. 
axial, 246. 
black, 245, 
capsular, 244, 251. 
capsulo-lenticular, 244, 251. 
eauses of, 255. 
central, 249, 259. 
complete, 245, 249. 
concussion, 250. 
congenital, 245. 
diagnosis of, 253. 
discission of, 259, 505. 
extraction of, 259, 507-509. 
immature extraction of 259 
extraction without iridec- 
tomy. 259, 509, 
flap extraction, 259, 518. 
from accommodative strain, 
256. 
from age, 255. 


from constitutional Wwe 
6 


255. Q 
from disease of gfe $; 


from heredity, 296 

from occupafi 256. 

from toxic hits, 256. 
fusifor 2 

glass ers’, 256. 

a after extraction, 260 
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Cataract glaucoma after extrac- 


tion, ol: 
hypermature, 253. 
immature extraction of, 259 
incipient, 252. 
intra-ocular hemorrhage 

after extraction of, 516. 
iritis after extraction of 617 
juvenile, 245. 
lamellar, 247, 259. 
linear extraction of, 259,508 
mature, 253. 

Morgagnian, 250. 

needle operation, 259, 505. 
nuclear, 249. 

of adolescence, 250. 
operations for artificial rip- 

ening of, 259. 
partial, 244. 
peripheral linear extraction 

of, 518. 
polar, 246, 260. 
post. polar, 207, 247. 
preparation of p 

operation, 46%\ 


primary, 244 
progressing 252, 
prolap © ris after opera- 


ties 

rey », 249, 260. 

yretmidal, 74, 246. 
hanic, 256. 

ripe, determination, 253. 

secondary, 244, 250. 

senile, 245, 

soft, 255, 259. 

stationary, 247, 249. 

stellar, 249. 

stellate 247. 

suction method in, 259, 507, 

swelling stage of, 252. 

symptomatic, 244. 

symptoms of, 251, 


nt for 


O 
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Cataract, 3 mm. flap extraction, 

259, 518. 

total, 349, 

traumatic, 250. 

treatment of, 258, 505. 

glaucoma, 234. 

yellowish, 245, 

zonular, 247. 

Catarrh, Fruehjahr’s, 87. 
vernal, 87. 

Catoptric test, 253. 

Causes of comitant strabismus, 

403. 
Cautery, actual, 79, 490. 
Cavernous angioma, 381. 
of choroid, 219. 
of orbit, 381. 
sinus, thrombosis of, 380. 

Cellulitis orbital, 377. 

Central cataract, 249, 259. 
choroiditis, 212. 
circumscribed syphilitic 

chorio-retinitis, 295. 
retinal artery, 20, 139, 278. 
embolism of, 315. 
thrombosis of, 316. 
small uleer of cornea, 114, 
vein, retinal, 20, 278. 
thrombosis of, 817. 
Center of rotation of eye, 424. 
Cerebro-spinal meningitis, 17 


214, 
Chalazion, 39, 478. Q 
analogous to acne r Oe, 
40. ea) 


Chalky deposits ir 
gland, 474. ( ) 


Chamber, GS 5 Loe: 


posteri y 2. 
Chambe ré, 152. 
Char SS eyelid, 32, 88. 

in 


Cha the vessels, 346. 
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Change in walls of retinal ves- 
sels, 282, 283 307, 313. 
Chemosis of conjunctiva, 97. 
Cherry red spot, 315 
Chiasm, optic, 327. 
disease of, 328. 
Chloral, 357. 

Chlorate of potassium, 315- 
Chloride of ammonium, 31, 36. 
gold and sodium, 182. 

Chlorosis, 210, 332. 

Choked disk, 335, 338. 

Cholesterine, 264, 270. 

Chorea,habit, 48. 

Chorio-capillaris, 201. 

Choroid, adenoma, 219. 
anatomy, 201. 
angio-sarcoma, 219. 
anomalies congenital, 203. 
blood-vessels of, 202. 
earcinoma of, 219. 
cavernous angioma, 219. 


colloid changeg, 280. 
coloboma, ory 
congoni tahha malies, 203. 
detachiyneet, 223. 


s> 159. 


droma, 219. 
999 


Ta into, 222. 
QO; eremia of, 205. 
injuries of, 221. 
leuco-sarcoma of, 216. i 
melano-sarcoma of, 216. 
miliary tubercles of, 220. 
nerves of, 202. 
ophthalmoscopic picture of 
normal, 204. F 
ossification of, 223. 
rupture of, 150, 221. 
sarcoma of, 216. 
senile areolar atrophyof,212 
telangiectatic sarcomas of, 
219. 


diseg 
en 


Se 
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Choroid, tubercle of, 220. 
tumors, 216. 
wounds of, 221, 

Choroidal vessels, sclerosis, 212 

Choroiditic atrophy, 207, 209, 345 

Choroiditis, 206, 365. 
anomalous forms of, 213. 
anterior, 145, 147. 
causes of, 208, 210, 213, 214 
central, 212. 
Course, complication, prog- 

nosis, 207. 

deep, 208. 
diagnosis of, 207, 219. 
diffuse exudative, 208. 
disseminated, 128, 209. 
epithelial, 208. 
hemorrhagic, 213, 
hereditary, 210. 
myopic, 214. 
plastic, 208. 
purulent, 208, 214. 
senile guttate, 212. 
serous, 208. 
superficial, 208. 
suppurative, 214. 
symptoms of, 206, 
syphilitic, 208. 
traumatic, 210, 297. 
treatment, 210, 213. 
unclassified, 213. 

Chorio-retinitis, central cir- 

cumscribed syphilitic, 295 

diffuse syphilitic, 294 


Choroido-retinitis, 197, S 


291. 
3; ` 52. 


215. 


sympathetic, 197 
syphilitic, 294, 2 
Chromidrosis iO 


gO 
a, 147. 


mary, 232. 


og 167, 173. 
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| Chronic serous irido-choroiditis, 
149. 
| trachoma, 90, 92. 
| Cilia, 27. 
epilation of, 38, 45, 472. 
Ciliary body, adenoma of, 193. 
anatomy of, 188. 
carcinoma of, 193. 
cysts of, 193, 
diseases of, 159, 189. 
gummata of, 193. 
injuries, 193. 
in myopia, 446. 
myoma of, 193. 
myxo-sarcoma of, 193 
nevi of, 193. 
ossification of, 193. 
primary epithelial growths 
of, 193. 
sarcoma of, 193. 
tumors, 193. 
Ciliary muscle, 188. 
nerve plexes, 154. 


processes, 188. 


Cimicifuga, 176. x 


Cinchonism, 332 
Circinate retj , 306, 
Circular ul¥#f cornea, 117. 


Cireun al hypertrophy, 87. 
in on, 162. 

Ciemrihed parenchymatous 

ceratitis, 132. 

adothrix dichotoma, 467. 

leansing of the eye, 70. 

Climacteric, 144. 

Cloquet’s canal, 263. 

Coal-tar products, 357. 

Cocaine, 357. 


| Colchicum, 177. 

Cold tea, 69. 

Colloid bodies of choroid, 280. 
of optie disk, 351, 


changes, 280. 


> 
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Coloboma, extra-papillary, 204. 
Fuchs’, 204. 
iris, 157. 
macular, 204. 
of choroid, 203, 331, 
of crystalline lens, 244. 
of eyelids, 483. 
of vitreous, 279. 
sheath of optic nerve, 880. 
palpebral, 28, 483. 
Color amblyopia, 353. 
congenital, 353, 
blindness, 353. 
partial, 353. 
total, 353. 
field, 347. 
Color of iris in disease, 12. 
retina, 20. 
Comitant strabismus, 402. 
causes of, 4038. 
divergent, 405. 
Commissure, optic, 327. 
Commotio-retine, 319. 
Complete cataract, 245, 249, 
Complicated glaucoma, 234. 
Complications after cataract 
extraction, 516. 
Compound hyperopie astigma- 
tism, 451. 
myopic astigmatism, 451, 
stearate of zinc, 80. 
Concussion cataract, 250. 
Congenital amblyopia, 3 Qy 
ankyloblepharon, 


cataract, 245. WS 
93. 


color amblyopj 

paralysis, W9. 

ptosis, aos ; 
Congestion isk, 832. 
Congest aucoma, 230. 
Coni¢alNcrnea, 134, 491. 
ONN Y tiva, abscess of, 101. 


~\ amyloid degeneration of ,100 | 


O 


INDEX, 


Conjunctiva, atrophy of, 99. 


argyrosis of, 107. 
benign tumors of, 103. 
burns of, 106. 
chemosis, 97. 
cysticerci, 104, 
cysts of, 103. 
dermoid of, 103, 
diseases of, 64-107. 
ecchymosis of, 96. 
eczema of, 85, 
edema of, 97. 
emphysema of, 97. 
epithelioma of, 104. 
essential shrinking or atro- 
phy of, 99, 103. 
foreign bodies in, 105. 
herpes of, 85. 
hyperemia, acute, 66. 
chronic, 67. 
injuries of, 105, 135. 
leprosy of, 101. 


lipoma of, 108. 
lithiasis oy ; 


lupus of 


ectasis, 97, 
jönson, 484, 

æ hypertrophied, 68. 
\mphigus of, 102., 


(Odoma of, 104. 


syphilis of, 101. 
tuberculosis of, 101. 
tumors of, 103, 104. 
wounds, of, 105, 484. 


xerosis, 99. 


Conjunctivitis, 121. 


acute catarrhal, 69. 
muco-purulent, 69. 
catarrhal, acute, 69. 
croupous, 81. 
diphtheritic, 83. 
Egyptian, 90. 
follicular, 88. 
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Conjunctivitis,gonorrheal,72,78 ` Cornea, anesthesia of, 128, 228. 


gonorrheal, 90. 
granular, prophylaxis, 81. 
lachrymal, 99. 
lymphatic, 85. 
membranous, 81. 
military, 90, 
neonatorum, 72. 
prophylaxis, 77. 
treatment, 75. 
passive congestion, 67. 
phlyctenular, 85, 164. 
plastic, SI. 
pseudo-membranous, 81. 
purulent, 72, 78, 
prophylaxis, 77, 81, 
treatment, 75. 
scrofulous, 85, 
simple, 163. 
spring, 87. 
strumous, 85. 
subacute, 98. 
syphilitic, 101. 
tea-leaf, 69. 
toxic, 99. 
Conjugate deviation of the head 
and eyes, 401. 
Consecutive atrophy of the optic 
nerve, 384, 
Constant strabismus, 392, 402. 
Contracted pupil, 13. 
Contraction of field of vision, 
207, 229, 291, 364. 
Conus, 444. 
Convergence, 18, 392, 426, 
Amplitude of, 428. V ; 
Convergent strabisnys, 
Corectopia, 156. iw 
Corelysis, 175, pan 
Cornea, 445. & 
BEES 7. 


abse $ 16. 


Q Y 108. 
© 


traumatic, 318. 
annular, ulcer of, 117. 
anomalies of, 110. 
blood-staining of, 138. 
central small ulcer of, 114. 
circular ulcer, 117. 
condition of in glaucoma,226 
congenital anomalies, 110. 
opacities of, 110. 
staphyloma of, 110, 
conical, 134, 491. 
operations, 491. 
creeping uler of, 115. 
deép ulcer of, 114. 
dendritic ulcer of, 117, 
dermoid tumor of, 138. 
diseases of, 108-138. 
complications 121. 
eczema of, II. 
epithelioma of, 188. 
erosions of, 137. 
excavated ulcer of, 115. 
fibroma of, 138. 
foreign bodies KN}. 
haziness of, DH 
herpes, 12 
ose 117, 
indo ulcer of, 114. 
to), g ulcer of, 115. 
Sar Di a 185, 137. 
am of, 74, 122. 
macula of, 122. 
marginal ring, ulcer of, 117 
nebula of, 122. 
necrosis of, 122 
opacities of, 122. 
congenital, 110. 
operations on, 487. 
pannus of, 91. 
papilloma of, 188. 
paracentesis of, 79, 120. 
purulent ulcer of, 114. 


| 
|| 


Cornea, reparative ulcer of, 115 
rodent ulcer of, 117. 
sarcoma of, 138. 
sclerophthalmos, 110. 
sclerosis of, 110. 
serpiginous ulcer of, 115. 
shallow ulcer of, 115. 
simple ulcer of, 114. 
sloughing ulcer of, 115, 214 
small central ulcer of, 114, 
staphyloma of, 74, 122, 491. 

congenital, 110. 
tattooing of, 492. 
transverse caleareous film. 

133. 
tumors of, 138. 
ulceration of, 70, 78, 74, 91. 
ulcers of, 73, 74, 78, 113, 214 
uleers, perforating, 74, 78, 
214. 
treatment-of, 118. 
results of, 122, 
wounds of, 137. 

Corneal astigmatism, 448. 

Corns, cutaneous, 35, 50. 

Cornu cutaneum, 35, 50. 


Counter-field of vision, 288. 
Crede’s method, 77. 


Cribriform lamina. 19, 189, 32 
Crescent,myopic, 444, 


Crossed amblyopia, 359. © 


Croupous conjunctivit) 


Cryptophthalmos, N 

Cupping of disk, Q ic, 228. 
glaucomatdgs 826, 228. 
physiologrgal, 228. 

Cuprum, est 

Curettages44, 489. 

Cur AN » hyperopia, 441. 

SS a, 444. 


opi 
taneous corns, 35, 50. 


Correction of astigmatism, 452 | 


Creeping ulcer of cornea, 115, K 
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Cyclitis, 189. 

causes, 191. 

course, 191. 

plastice, 190. 

purulent, 190, 191. 

sequele, 191. 

serous, 172, 140, 191, 235. 

simple, 190. 

with disease of vitreous and 

keratitis punctata, 194. 

Cyclopia, 374. 
Cyclopegia, 402. 
Cyst, Meibomian, 39. 

of lachrymal gland, 58. 
Cystic tumors of iris, 183. 
Cysticercus in anterior chamber 

187 

in iris, 187. 

in orbit, 381. 

in vitreous, 272. 

of conjunctiva, 104. 

of retina, 272. 

subretinal, 274 322. 


Cysts of AAN , 193. 
of cone a, 103. 


lenorrhoiea, 61. 
phlegmonosa, 62. 
_Daeryops, 58. 
Day-blindness, 807, 808, 859, 362 
Deep choroiditis, 208. 

uleer of cornea, 114. 
Degeneration of iris, 182. 
Dendritie ulcer of cornea, 117. 
Deorsumvergens, 898, 894. 
Dermoid cyst of orbit, 381. 

of conjunctiva, 108. 

of cornea, 138. 
Descemetitis, 172. 
| Descending neuritis, 338. 


j; 
} 


AO 
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Detachment of retina, 150, 219, |) Disk, hemorrhage in, 384. « 


309, 319. hyaline bodies in, 351. 
Detachment of choroid, 228. | hyperemia of, 832. 
of retina, 269, 2738. | physiological cupping, 19, 
Determination of refraction with 228,278, 324. 


the ophthalmoscope, 434. | Dislocation of eyeball, 389. 
Deviation measurement of, 403. of lens, 150, 236,243,244,260. 
of head and eyes,conjugate, | Disseminated choroiditis, 128, 


401. 209. 
Diabetic iritis. 170. syphilitic chorio-retinitis, 
295. 


retinitis, 308. 
hemorrhagic, 303. 
Diabetes, 170, 225, 303. 
Diagnosis of cataract, 253. 
Diffuse exudative choroiditis, 
208. 
keratitis, 126. 
retinitis, 292. 
syphilitic chorio-retinitis, 
294, 


Distichiasis, 44. 
Divergent comitant strabismus, 
405. 

strabismus, 392. 
Downward strabismus, 3938. 
Drug amblyopia, 357. 
Drusen, 351. 
Dry catarrh, 66. 
Duct, lachrymal, 55, 
Duct, nasal, 26, 55. 
Dyschromatopsia, 353. 
Eechymosis of 4 50. 


retinitis, 295, 
Dilatation of canaliculus, 59, 
Dilator pupille, 154. 
Dilated pupil, 13. 
Dioptre, diopter, 421. 
Diphtheria, 49, 83, 214. 
Diphtheritie conjunctivitis, 83. 
Diplopia, 391, 393. 
heteronymous, 893, 397. 
homonymous, 393, 397. 
monocular, 261, 413. 
Direct opthalmoscopic examina- 
tion, 16-20. 
vision, 429. 
Discission, 259, 505. \@ 
Discoria, 158. NY 
Disk, atrophie cuppfn Q, 228. 
anemia of, 332. 
choked, 33 sp. 
colloid bois in, 851. 


cong nv of, 382. 
gle DY řatous cupping, 226, 


~~ 


of conjunctiva, 
Echinacea, 80, 81, 
Echinococcus o% 
Enchondrom 


of ores ` 
Ectod NOA eyeball, 7, 8. 
Ect ntis, 224. 
E&kropia of the uvea, 157, 182. 
Keyropion, 35, 45, 481, 482. 
of uvea, congenital, 157, 182 
operations for, 481, 482. 
Eczema, 82, 83, 86. 

of conjunctiva, 85. 

of cornea, 111. 

of eyelids, 29, 83. 
Edema of eyelids, 27, 36, 50, 71, 

of conjunctiva, 97. 

of retina, 292. 
Egyptian ophthalmia, 90. 
Electric ophthalmia, 363, 
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Electric ret nitis, 319. 
Electrolysis, 472 
Elephantiasis of eyelids, 52. 


Embolism of central retinal ar- | 


tery, 315. 

Emmetropia, 416, 487. 
Emphysema of conjunctiva, 97. 

of eyelids, 36, 50. 
Empyeme, 386. 
Encanthis, 107. 
Encephalocele, 382. 
Enchondroma of choroid, 219. 

of sclera, 147. 

of tarsus, 51. 
Endocarditis, 214. 
Endophthalmos, 389. 
Enophthalmos, 22. 
Entozoa in vitreous, 272, 
Entropion, 38, 45, 91, 479, 480. 

operations, 479, 480. 
Enucleation, 80, 147, 494. 
Epicanthus, 28, 477. 
Epilation, 38, 45, 472. 
Epilepsy, 339. 
Episclera, 140. 
Episcleritis, 142. 
Epithelial choroiditis, 208, 
Epithelioma, 32, 33, 382. 

of conjunctiva, 104. 

of cornea, 138. 

of eyelids, 32, 33. 
Ergot, 70, 357. 
Erosions of cornea, 137. 
Errors of refraction, 38. 
Erysipelas, 30, 214, 215. oy 
Erythema, 29. 
Erythropsia, 363 
Eserine, 118, 118179, 512. 
Esophoria, 492406. 
Essential p jSis, 223, 

oN Ray of conjunctiva, 103 


RNS steoma of, 382. 


itis, 388. 
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| Eversion of eyelids, 10, 11. 
Evisceration, 80, 497. 


Examination, ophthalmoscopie 
direct, 16-20. 
ophthalmoscopie indirect, 


432, 
Examining the eye, 9, 429. 
Exanopsia amblyopia, 352, 
Exanthemata, 86, 
Excavated ulcer of cornea, 115. 
Exclusion of pupil, 161, 166, 
Exenteration, 497, 
Exhaustion ulcer of cornea, 117 
Exophoria, 392, 406. 
Exophthalmie goitre, 332, 383. 
Exophthalmos, 21, 350, 374. 
cardiac, 383. 
Exophthalmos pulsating,380,383 
Exostoses, 381. 
External ophthalmoplegia, 374. 
rectus, 370, 390, 
paralysis of, 393, 
Extraction of cataract, 259. 
immature capet, 259. 
Exudative ch iis, 208. 
Eye, associat@@gnovements, 391 
cente otation, 424. 
el g of, 70. 
i D: of opacities in 
Q ansparent media, 462,463 
nucleation of, 80, 147. 
examination of, 9, 429. 
protrusion of, 21, 350, 874. 
strain, 40, 42, 206, 284. 
Eyeball, atrophy of, 74, 223. 
centre of rotation, 424, 
dislocation, 389. 
enucleation of, 80, 147. 
immobility of, 374. 
luxation of, 389. 
movements of, and their an- 
omalies, 390, 
primary position of, 390. 


494. 


aeee 


OE ie oe a 


Eyeball, 


Eyebrows, 
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protrusion of, 21, 350, 
314. 

secondary position, 890. 

table for estimating depth, 
435. 

tension, 20, 190, 

vertical meridian, 390. 

vertical plane, 390. 

23. 
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Eyelashes, 27. 


epilation, 38, 45. 


Eyelids, abscess of 87, 473, 


adenoma of, 51. 
anatomy , 23-27 
anomalies of, 27. 
arteries of. 26. 
blepharitis, 35, 40, 41, 61, 86. 
blepharophimosis, 52. 
burns of, 50. 

canities of, 53. 

carcinoma of, 33. 

chanere of, 82, 38. 
chromidrosis, 52. 

coloboma of, 28, 483. 
congenital anomalies, 27-29. 
tarsal tumors, 39, 

diseases of, 28-58. 

ecchy mosis, 36, 50. 
ectropion, 35, 45. 

eczema of, 29, 88,85. 

edema of, 27, 36,50, 71. 
elephantiasis of, 52. 
emphysema, 36, 50, 
enchondroma, 51. 
entropion, 88, a 91. 


eversion a 10, ith 
furuncele, 37. N 
horde olun 


horny NS 
N 0. 


inju ri 
lageNhthalmos, 52. 


Nhs, 35. 


Eyelids, lepra, 52. 
lipoma, l. 
lupus, 82, 
milium, 82. 


molluscum contagiosum, 
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32. 


molluscum fibrosum, 50. 


nevi, congenital, 29. 

neuroma, dl. 

operations on, 472. 

phlegmon of, 27. 

poliosis, 53. 

rhus poisoning, 30. 

rodent ulcer, 33. 

sarcoma, dl. 

sealds, 50. 

stye, 38. 

tarsitis, 38. 

variola, 35. 

warts of, 35. 

xanthelasma, 51. 

xanthoma, 51. 
Family idiocy, amaurotic 3 
Far-point, 422. 


Fascicular servo 


Feigned amblyopiagy 


blindness, axe 


Fevers, 339. 
puerpexee : 
s r. 


ow 


sol mi o 


2 83,85, 116, 214, 302, 


phoid, 85, 116, 171, 215. 


typhus, 171. 
Fiber, optic nerve, 824. 
Fibrinous iritis, 167. 
Fibroma of cornea, 138. 
of sclera, 147. 


Field of fixation, binocular, 392. 


of vision, 492. 


amblyopia of, 287, 


367. 
binocular, 430. 
single, 392. 


364, 


229, 291, 364. 
counter, 288. 
false projection of, 396. 
for color, 347. 
in functional nervous dis- 
turbances, 288. 
Filamentous keratitis, 138. 
Filaria oculi hominis, 187, 272. 
sanguinis hominis in anterior 
chamber, 187. 
in iris, 187. 
in vitreous, 272. 
Filtration angle, 225. 
Fissure of canthus, 47. 
palpebral, 24. 
Fistula of lachrymal gland, 525. 
of orbit, 388. 
Flickering scotoma, 367. 
Focal distance of lens. 419. 
Foci, conjugate, 418. 
Focus.conjugate of concave lens, 
419. 
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Field contraction of, 207,208, 209,} Fossa, hyaloid. 263. 


Fovea centralis, 275, 277. 
Frontal sinus, disease of, 386. 
osteoma of, 382. 
Fruehjahr’s catarrh, 87. 
Fuchs’ coloboma, 204. 
Functional night-blindness, 361 
Furuncle of eyelid, 37. 
Fusiform cataract, 260. 
Galvano-cautery, 34, 490. 
Ganglion, lenticular, 378. 
Gelsemium, 176, 177. 
Geniculate bodies, 327. 
Gerontoxon, 133. 
Gland lachrymal, 54. 
atrophy, 59, 
cyst of, 58. 
dacryo-adenitis, 57. 
hypertrophy of, 58. 
prolapse of, 58, 
fistula of, 58. 
syphilis of, 58. 
tumors of, 59. 


negative of concave lens,418 | Glycosuria, EON 
of convex lens, 418. | Glands, Meil AA n, 8, 27 


of convex lens, 418. 
principal of concave lens,418 
principal of convex lens,419 
virtual of concave lens, 418. 
virtual of convex lens, 418. 
Follicular conjunctivitis, 88. 
trachoma, 88. e O 


Foramen, optic, 324, 327. 
opticum sclerotica, pf. 


Foreign bodies in iva, 
y 


105. 
in cornea, © n 
in iris, 185, ; 
in lens¢ O : 


in sel W748. 


iy? ‘Crreous, 272. 
Foy image in astigmatism, 
49. 


a ma of, 5i. 


ü®reased activity of, 


5l. 
UEA 
blower’s cataract, 256. 
ucoma, 219, 225. 
absolute, 281, 283, 
acute, 164. 
acute primary, 280. 
anterior chamber in, 226. 
causes of, 234. 
chronic, 147. 
primary, 232. 
complicated, 234. 
condition of cornea. 226. 
congestive, 230. 
diagnosis of, 225. 
excavation of disk in, 226. 
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Glaucoma, hemorrhagic, 254. 
fulminans, 281. 
hyperopia in, 233. 
inflam matory, 230. 
iridescent vision in, 229. 
primary , 225, 230, 232. 
prognosis, 236. 
pupil in, 13, 226, 
secondary, 128, 173, 194, 225, 
233. 
subacute primary, 231. 
symptoms of, 225, 
treatment of, 236. 
with cataract, 234. 
with high myopia, 234, 
Glaucomatous cupping of optic 
disk, 226, 228. . 
halo, 229. 
Glioma, endophytum, 320. 
exophytum, 320. 
of retina, 219, 280, 320. 
Glio-fibroma, 321. 
Glycosuric amblyopia, 356. 
Goitre exophthalmic, 332, 383. 
Dalrymple’s sign in, 385. 
Gold and sodium chloride, 182, 
Gonococcus of Neisser, 467. 
Gonorrhea, 72, 78, 145. 
Gonorrheal conjunctivitis, 72,78 
iritis, 169. 
ophthalmia, 78. 
Gout, 127, 142, 145. 
Gouty iritis, 169. 

Graduated tenotomy, 522. 
Granular conjunctivitis, ‘XS 
ophthalmia, 90. NY 
Granulated lids, 90. O 
Graves’ disease 21, 3s) 

Gray atrophy, 34%, © 
Gumma of iris > 
of ciliary , 1938. 


GummatatNNtis, 170. 
Habit cl RNS 48. 


so 
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Hamamelis, 29. 

Hard cataract, 509. 

Harlan’s test, 360. 

Hasner’s valve, 56. 

Haziness of cornea, 168, 226. 

Headache, 338. 

Heart disease, 36, 317. 

Heat, 175. 

Hemeralopia (see note), 361. 

Hemianopice blindness, 285. 

Hemianopie pupillary reaction, 

367. 

Hemianopsia, 328, 364. 
heteronymous, 3380. 
horizontal, 328. 
monocular, 367. 
nasal, 330. 
temporal, 330. 

Hemorrhage in papilla. 334. 
into choroid, 222. 
into retina, 313. 
into vitreous, 270. 
retinal, from burns, 314. 

Hemorrhagic albuminayie retin- 


itis. 301. xO 
choroiditis, 21) 
glaucoma, ZA 
hyperp Gy etinitis, 305. 


iritis, 


ty 298, 301. 
prfitic retinitis, 296. 


H itary choroiditis, 210. 
optic nerve atrophy, 348. 


Chorpes conjunctive 85. 


corneæ, 123. 

febrilis of cornea, 117. 
Herpes zoster, ophthalmicus,44, 

123: 

Heterochromia of iris, 155. 
Heteronymous, diplopia 393,397. 

heminopsia, 330. 
Heterophoria, 392, 405. 
Homonymous diplopia, 393, 397. 


Horizontal hemianopsia, 328. 
Hippus, 13, 158. 
Hordeolum, 88, 473. 
Horny growths in eyelids, 35. 
Humor, aqueous, 8. 

vitreous, 8, 146, 263. 
Hutchinson’s teeth, 128. 
Hyaline bodies in the papilla, 

351. 

Hyalitis, 167, 264. 

punctata, 267. 

puruientor suppurating,264 

suppurating or purulent,264 
Hyaloid artery, persistent, 273. 

canal, 263. 

fossa, 263. 

membrane, 263. 
Hydrastis, 35. 
Hydrobromate of scopolamine, 

175. 

Hyperemia, of choroid, 205, 

of conjunctiva, acute, 66. 

chronic, 67. 

of disk, 332. 

of iris, 159. 

of papillae, 332. 

of retina, 283. 
Hyperesthesia of retina, 285, 
Hyperesophoria, 406. 
Hyperexophoria, 406. 
Hypermature cataract, 253. 
Hypermetropia, 14, 15, 417, x) 
Hyperopia, 14, 15, 417, "440. 

aphakial, 441. 


axial, 441. 
os 


causes of, 441. WS 


curvature, roy 
latent, 44% 
manifes 


total, 


astigmatism com- 
ind, 451, 
simple, 450. 
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Hyperphoria, 892, 406. 
Hypertrophy, cireumcorneal,87. 
lachrymal gland, 58. 
Hypertropia 14, 15, 417, 440. 
Hyphemia, 161. 
Hypopyon, 111, 114, 115, 116, 123, 
161. 
keratitis, 116. 
Hyposulphite of sodium, 31. } 
Hypotonia, 223. | 
Hysteria, 13, 388, 356, 359. 
Hysterical amaurosis, 333, 
amblyopia, 333, 356, 359. 
Iced cloths, 37, 76, 83, 175 
Idiopathic iritis, 160, 171. 
Idiots, 322. 
Illumination, oblique, 12. 
Image, direct, 419. 
form of, in astigmatism, 449 
in emmetropia, 447. 
inverted, 419. 
real, 419. 
virtual, 419. 
Imbalance of NY ocular mus- 


cles, 40% 

immature Sra, extraction 
of 

Immo yor eyeball, 874. 


ient cataract, 252, 

of refraction, 414, 
Indolent ulcer of cornea, 114. 
Infecting ulcer of cornea, 115. 


| . . U @ . . "m 
Infectious disease iritis, 171, 


Inferior oblique, 370, 390. 
paralysis of, 394. 
rectus, 370, 390. 
paralysis of, 394, 
Inflammation of the oculo-orbi- 
tal fascia, 379. 
sympathetic, 195, 197. 
Inflammatory glaucoma. 230. 
Influenza, 82. 


done 
Tridone £ 82. 


INDEX. 


TĮnherited keratitis, 126. | 
Injuries of choroid, 221. 
of ciliary body, 193. 
of conjunctiva, 105, 135, 
of cornea, 135, 137. 
of eyelids, 50. 
of iris, 184. 
of optic nerve, 350. 
of orbit, 388. 
of sclera, 148. 
of vitreous, 270. 
Insidious iritis, 166. 
Insufficiency of the ocular mus- 
cles, 405. 
Internal capsule, 370. 
rectus, 370, 390. 
insufficiency, 405. 
paralysis of, 398, 
Intermittent strabismus, 892. 
Intestinal worms, 855. 
Interstitial keratitis, 126. 
Intra-cranial disease, 366. 
Intra-ocular neuritis, 335. 
Iodide of arsenic, 80. 
Iodide of potassium, 176, 177. 
Todoform., 357. 
Lridectomy, 80, 147, 174, 259, 500 
complications in, 504, 
in glaucoma, 504. 
in iritis, 174. 
location of, 259, 504. 
position of, 259, 504. 
Trideremia, 157. 
Iridescent vision, 229. of 
Iridian plexus, 154, WS: 
Trido-choroiditis, 167, Bae) 
chronic ser 
eyclitis, 115,131,158A67, 197. 
sympat f° CAE 
emia 15 
SY Qar, 156. 
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Iridotomy, 505. 

Iris, anatomy of, 8, 152. 
anomalies, 155. 
anteversion of, 186. 
atrophy of, congenital, 157. 
blood-vessels of, 155. 
bombe, 167. 
chromatic asymmetry, 155 
coloboma of, 157. 
as an indication of disease, 

12, 160. 
congenital anomalies of,155 
eysts of, 157. 
cystic tumors of, 183. 
cysticercus in, 187. 
degeneration of, 182. 
disease of, 158-187. 
filaria sanguinis hominis 187 
foreign bodies in, 185, 186 
functional diseases, motor 
disorders of, 158. 
gumma of, 170. 
heterochromia of, 155. 
hyperemia of, 15 
in glaucoma, 2 
injuries of, J4 
leuco-saraONy2 of, 184. 


leprosy Opies of, 183. 
va xO of, 184. 
Fo na of, 183. 
Qer lity of, 13, 226. 
vus of, 157. 
OF ee 500. 
retroflexion of, 186. 
rupture of sphincter of ,186. 
sarcoma, 184. 
serous cysts, 183. 
tremulous, 158, 244. 
tubercle, 183. 
tumors of, 183. 
Tritic inflammation, 158. 
Iris versicolor, 39. 
Tritis, 77, 114, 115, 145, 160. 
acute, 165, 167. 


Tritis catamenalis, 171. 
chronic, 165, 167, 173. 
course, complications and 

prognosis of, 165, 
diabetic, 170. 
diagnosis, 163. 
differentiated from cyelitis, 

190. 
fibrinous, 167. 
gonorrheal, 169. 
gouty, 169. 
gummatous, 170. 
hemorrhagic, 166. 
idiopathic, 160, 171. 
infectious disease, 171, 
insidious, 166, 
iridectomy in, 174. 
papulosa, 170. 
parenchymatous, 167, 170. 
periodical, 171. 
plastic, 167. 
pupil in, 18, 168. 
purulent, 171. 
quiet, 160, 166. 
recurrent, 168. 
rheumatic, 168. 
serofulous, 168. 
secondary, 172. 
serous, 167, 172, 197. 
spongy, 167. 
subacute 165, 167. 
sympathetic, 172. 
symptomatic, 160. Q 


symptoms of, eee 
syphilitic Pare OUS, 


170. 
pasie Q 
traumatic, N 171. 


INA 174, 175, 
‘ative, 174. 


O 


Aar, 183. 
gr astigmatism, 122. 448. 
56. 


450 INDEX. 


| Irregular contraction of field of 


vision, 864. 


Irritation of retina, 285. 


sympathetic, 195, 196. 


Ischemia of retina, 285. 
Jaborandi, 30. 

Jacob’s ulcer of eyelids, 33, 117 
Javal test, 360. 

Juvenile cataract, 245. 
Keratitis, 86, 110. 


bullosa, 124. 

circumscribed parenchyma- 
tous, 182. 

dentritica, 117. 

diffuse, 126. 

fascicular, 111, 

filamentosa, 138. 

hypopyon, 116. 

inherited, 126. 

interstitial, 126. 

marginalis, 183. 

neuro-paralytic, 123. 

neuropathic, 

parenchym; 

phyctent 

profungs 


ilent, 115. 

stular, 111. 
ribbon-like, 133. 
sclerosing, 133. 
serofulous, 111, 126. 
strumous, 111, 126. 
syphilitic, 126. 
traumatic, 135. 
vascular, 125, 
xerotic, 122. 


puncha, 131, 167, 172. 
Scare 132. 


Kerato-conjunctivitis. 111. 


Keratoconus, 134. 

Kerato-iritis, 147. 

Keratomalacia, 117. 

Kidney disease, 36. f 
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Kyanopsia, 363, 


Lachry mal apparatus, anatomy 


of, 54. 
canaliculi, 55. 
duct, 55. 
operations on, 524, 
caruncle, 24. 
conjunctivitis, 99, 
gland, 54. 
atrophy of, 59. 
cysts of, 58, 
dacryoadenitis, 57. 
diseases, 57-59. 
extirpation of, 524. 
fistula of, 58, 525. 
hypertrophy of, 58. 
prolapse of, 58. 
syphilis of, 58. 
tumors of, 59. 
papille, 55. 
passages, anomalies of, 59. 
probes and uses of, 526, 
puncta, 26, 55. 
sac, 26, 55, 
abscess, 62. 
anomalies of, 59. 
diseases and causes, 61. 
destruction of by caus- 
tics, 529. 
excision of, 529. 
obliteration of, 529, 
Lachrymation, 66. 
Lagophthalmos, 52. 
congenital, 52. 
Lagrippe, 82. 
Lamellar cataract, 247, ENI 
Lamina cribrosa, 19, lj 
fusca, 139. 


vitrea choroi Ol. 
Latent ae 2. 
Lead poisopig eye diseases 
ERN 


Lens, a ay oÉ 242. 
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Lens, anomalies of, 
capsule, 242. 
coloboma 244. 
congenital anomalies, 243. 
diseases of, 244. 
dislocation of, 150, 236, 243, 

244, 260, 
foreign bodies in, 261, 
injuries of, 261. 
luxation of, 150, 236, 243,244 
operations on, 500. 
porion polar cataract,207, 
Atd. 


wounds of, 261. 
Lenses, 417. 
adjustment of, 459. 
decentering of, 461. 
focal distance of, 419. 
numbering of, 419. 
optical center of, 419. 
Lens-stars, 242. 
Lenticonus, 248. 
Lenticular astigmatism, 448. 
ganglion, 373. N 
Lepra, 52. Ñ 
Leprosy, eye poe in, 52,101 


mo. Or, oe diseases in, 
Leu 1emic retinitis, 304. 
caw 74, 114. 
of cornea, 74, 122, 
euco-sarcoma of choroid, 216 
of iris, 184. 
Leukemia, 304, 332. 
Leukemie retinitis, 304. 
Levator palpebral, 27, 370, 390. 
Lids, granulated, 90. 
Ligament, pectinate, 142, 189. 
Light, reflection of, 432. 
Lime, forms of, 178, 
Linear extraction, 508. 


Line of fixation, 424. 
Lippitudo, 42. 
Lipoma of conjunctiva, 103. 

of eyelid, 51. 

of orbit, 381. 
Liquefaction of vitreous,265,269 
Liquor potassii arsenitis, 178. 
Lithiasis conjunctiva, 99. 
Lupus, 32, 182. 

conjunctive, 101. 
Luxatio lentis, 150, 236, 248, 244 

260. 
Luxation of eyeball, 389. 
Lymphangiectasis of conjunc- 
tiva, 97. 

Lymphatic conjunctivitis, 85. 
Lymphoma of iris, 184. 

of orbit, 381. 
Macrocornea, 110. 
Macropsia, 287. 
Macula, 277. 


of cornea, 122. 
Macular coloboma, 204. 

region, 277. 
Madrosis, 42. 
Maddox rod, 407. 
Malaria, 171, 356. 
Malarial amblyopia, 356. 
Male fern, 357. 
Malignant myopia, 446, 
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Measurement of deviation, 408 
Meibomian cyst, 89. 

glands, 8, 27. 

adenoma of, 51. 
increased activity of, 51 

Melanoma of iris, 183. 
Melano-sarcoma of choroid, 216. 
Melanotic spots, 148. 
Membrane, hyaloid, 268. 
Membranous conjunctivitis, 81, 
Meningitis, 122, 345. 

cerebro-spinal, 171, 214. 
Meningocele, 382. 
Menstrual disorders, 339. 
Mercury, 857. 
Mesoderm, 7, 8. 
Metamorphopsia, 286, 291, 295. 
Metre-angle, 427 
Metric system, 419. 
Micrococcus candicans, 467. 

tetragenus, 468. 
Micro-organisms, 465. 
Microcoria, 156. 
Microcornea, 11 
Microphthalny 
Micropsia, 28 


J91, 295. 


Milium, X 

Miliar K Orele of choroid, 220 
Mj nystagmus, 412. 

M stigmatism, 451. 


Srobility of iris, 13, 226. 


tumors of conjunctiva, 104 olluscum contagiosum, 382. 


Malingering, examination Oo 


360. 
Malnutrition. 210. 


Manifest hyperopia, 


Morgagnian catarac€, ¥50. 
Marginal keratit\s, }53. 


ring ulcer 


1% 
Mariotte, bbNSpot of, 364. 
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Mates aract, 253. 
Meas¥$)70, 82, 83, 85, 116, 122, 
214. 


epitheliale, 32. 
fibrosum, 50. 

Monocular diplopia, 261, 413. 
hemianopsia, 367. 


Morphine, 35. 

Mucocele, 61, 386, 

Mules’ operation, 498. 

Muller’s muscle, 27. 

Muscæ volitantes, 264, 268. 
Muscular imbalance, symptoms 


of, 405, 411. 


tit aes 


— r 


Muscular insufficiency, 


Muscles ocular, 


a 


Sy are ae $e 


a 
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405, 411. 


toms of, 


Muscle, ciliary, 188. 


external rectus, 870, 390. 


paralysis of, 393. 


inferior oblique, 370, 890. 


paralysis of, 394. 


inferior rectus, 870, 390. 


paralysis of, 394. | 


internal rectus, 370, 890. 


paralysis of, 393. 


levator palpebree, 27,370,390. 
orbicularis, 23. 
superior oblique, 870, 390. 
paralysis of, 394. 
superior rectus, 370, 390. 
paralysis of, 393, 
imbalance of, 
405. 
insufficiency of, 405. 
most frequently paralyzed, 
399. 
oblique, examination of 410 
insertion of, 371. 
of eyeball, 370, 390. 
orbital, 370, 890. 
recti, exercise of, 409. 
insertion of, 871 


Mydriasis, forms of, 18, 186. 


traumatic, 186. 


Mydriatics, use of, ete. 175. 
Myodesopsia, 268. 

Myoma of ciliary body, 193. 
Myopia, 14, 134, 417 WINE 


‘em 


axi: al ; tt 
curvature, 
a 


theories of 


Myopic mee. compound, 
RS 


le, 450. 
> ipie, 


simulated, 452. 
oroiditis, 214. 


S> 
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symp- | Myopic crescent, 444. 
Myosis, 13, 14, 163. 
|Myotics, 179. 
Myxo-sarcoma of ciliary body, 


193. 
Nevi, congenital, 29. 
of ciliary body, 193. 
Nasal diseases, 48. 
duct, 


26, 55. 

stricture of, 527 
hemianopsia, 330. 

Near point 422. 
sightedness, 14, 134, 417, 487, 

444, 446. 

Nebula of cornea, 122. 

Necrosis of orbit, 376. 
cornes, 122. 


| Needle operation, 505. 


Negative scotoma, 218, 364, 

Nephritis, 802. 

Nerve fibers , opaque, 19, 139, 277, 
280. 


fifth, 373. 


fourth, 873. 
infra-troch] 73. 
iridian, p Wor 154. 
lachry1 SS. 
nasa oes , 873. 
Y 824, 365. 
anomalies of 830 
atrophy of, 345. 
hemorrhages in sheath 
Of, 613. 

injuries of, 350. 
tumors of, 350. 

orbital, 37% 

ciliary, 154. 

sensory of the eyelids, 26. 

sixth, 873. 

sympathetic paralysis 223. 

third, 373. 

paralysis of, 395. 

Nerves of choroid, 202. 
Neurasthenic asthenopia, 287, 


g 
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a; 

Neuritic albuminurie retinitis, ] Ocular muscles, oblique inf. 304 i 

301. rectus inferior, 870, 890. 
atrophy, 345. paralysis of, 894. 
or post-papillitie atrophy | Ocular muscles, paralysis nu- z 
of the optic nerve, 345, clear, 400. 
348. associated, 395, 401. 
Neuritis, 335. Opacities, congenital of cornea, 
descending, 388. 110, 122. z 
intra-ocular, 335. of vitreous, 146, 198, 194, 207, 
optic, 128. 209, 265, 267, 269, 294. 
descending, 888. > Opaque nerve fiber, 19, 139, 277, 

orbital optic, 341, 280. 

retro-bulbar, 341, 842. Operations, preparation of pa- $ 
acute, 843. tient, 469. 

Neuroma of eyelid, 51. abscess of lid, 4738. 

Neuro-paralytic keratitis, 123. accidents during cataract | 

Neuropathic keratitis, 123. extraction, 515. 5 

Neuro-retinitis, 167, 388. ankyloblepharon, 486. 

Neurosis, 287. anomalies in healing after 
sympathetic, 196. cataract, 516. 

Nevi, 382, canaliculus, slitting of, 525. 
of eyelids, 29. canthoplasty, 476. 

Nevus of iris, 157. canthotomy 

Night-blindness, 100,308,309,361 OnpRu leg : Wey 

functional, 361. cauter 

Nitrate of silver, 357. chalasio, 47 3. = 

Nitro-benzol, 357. cl (B) deposits in Meibo- 

Non-comitant strabismus,402, oie gland, 474, 

Nuclear cataract, 249. Wa, removal of, 472. 
ocular paralysis, 400. coloboma of lids, 483. 

Numbering of lenses, 419. complications during heal- a 

Nyctalopia, see note, 361. & ing after cataract, 516. 

Ny atte mree 249, 308, "412, conical cornea, 491. 
miner’s, 412. conjunctival lesions, 484. 

Oblique astigmatisn KOS corelysis, 505. 
illumination 10 cornea, 487. 
muscles, exdxg&e of, 410, paracentesis of, 488. 

Occlusion o£ vil, 147, 161. curettage of, 489. i 

ERAS, aract, 256, discission, 505. x 

Ocular er imbalanee of, ectropion, 481, 482. 

entropion, 479, 480. 
Oe ee y of, 405. Burow-Savage (modi- a 


Ss. paralysis of, 394. fied), 480, 
wy -i 


? N 
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Operations, Gaillard-Arlt, 479. | Operations, sclera, 492. 


Von Graefe, 479. 
enucleation, 494. 
epicanthus, 477. 
evisceration, 497, 
exenteration, 497. 
extirpation of orbital con- 

tents, 499. 
eye muscles, 520. 
advancement of, 5283. 
graduated tenotomy 
of, 522. 
partial tenotomy of, 
522. 
tenotomy of, 520, 521 
hard cataract, extraction of 
509. 
hordeolum, 478. 
iridectomy, 500. 

complications, 504. 

in glaucoma, 504. 

location, 504, 
irodotomy, 505. 
iris, 500. 
lachrymal apparatus, 524. 

gland, fistula, 525. 

probes, use of, 526. 

sac, excision of, 529. 

destruction of by caus- 

ties, 529, 
lens, 500. 
linear extraction of, 508. 


Mules’ operation, 498 
nasal duct, stricture Q 


needle, 505. 
optic nerve, rese 
orbit, abscess 
peritomy, 487° 
nO idectomy, 514 
pte até ID) 84. 


nas, 474, 
roa on of optic nerve, 499 
isch’s section, 490. 
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sclerotomy, 493, 494. 
anterior, 493. 
posterior, 494. 

staphyloma,-491. 

suction method, 507. 

symblepharon, 485. 

syndectomy, 487. 

tarsorrhaphy, 476. 

tattooing of cornea, 492. 

Tenon’s capsule, advance- 

ment of, 524. 

trachoma, expression of, 486 

trichiasis, 477, 478. 
Jaesche-Arlt, 477, 478. 


Ophthalmia, Egyptian, 90. 


electric, 363. 
granular, 90. 
gonorrheal, 78. 
military, 90, 
neonatorum, 72. 
prophylaxis, 77. 
treatment, 7%. 


pustular, 86. 
Een 197. 
tarsi, 35 61, 86. 


Ophthaln ery, 26, ae 372. 
Ophthalys (ey 


Srncter it 
Imnoplegia, 400. 


alacia, 2 22 


acute, 400. 
externa, 374. 
total, 395. 


Ophthalmoscopie examination 


direct, 16-20, 434. 
indirect, 432. 
picture of normal choroid, 
204. 


Optic axis, 424. 


chiasm, 327. 

commissure, 827. 

cup, physiological, 19, 228, 
274, 324. 
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Optic disk, 20, 278, 290, 824. 


anemia of, 382. 


colloid bodies of, 351. 


cupping of, 19, 20, 
228,274, 324. 


hemorrhage in, 334. 
hyaline bodies in, 351. 


hyperemia of, 332. 
in astigmatism, 20. 
entrance, 20, 278, 324. 
fibers, 324. 
foramen, 824, 827. 
scleral, 139, 824. 
nerve, 8, 324, 365. 
anatomy, 8, 324. 
anomalies, 330. 
atrophy, 345, 366. 


coloboma of sheath, 
head, 20, 278, 290, 824. 
the 


hemorrhage in 
sheath of, 318. 

injury of, 350. 

resection of, 499. 

tumors of, 350. 
neuritis, 128, 
descending, 838. 
orbital, 841. 


papilla, 20, 278, 290, 324. 


tract, 827. 


Optical centre of lens, 419. 


principles, 414. 
Ora serrata, 274, 278. 


Orbicularis palpebrarum, 23. 


anatomy of, 26. 


nerve supply, 27. 
Orbit, abscess of, 375 ; 
E Q 


anatomy, 368 A ) 
angiomas, cavernous, 381. 


anomaliog GD. 


caries 
AAD 377. 
oA of, 881. 


seri cyst of, 381. 


1ecrosis, 376. 
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Orbit, diseases of, 374. 
echinococcus cyst, 381. 


enchondroma, 881. 


226, epithelioma, 882. 
exostosis, 381. 


extirpation of orbital con- 
tents, 
fistula of, 


499. 
388. 


injuries of, 388. 
lipoma, 381. 
lupus, 882. 


lym 


phoma, 381. 


necrosis, 376. 

nevi, 882. 

peirosteal tumors, 381, 
periostitis, 375, 
phlegmon, 377, 


330. 


Orbital 


opt) 


oe Osteom 


nnee S 


sebaceous cyst, 881. 

serous cyst of, 381. 
syphilitic periostitis, 375. 
thickening of periosteum,381 
tumors of, 380. 


f som aa) jacekt cavities, 


aes 


cellulit S 


iritis, 341. 


g k3, thrombosis of, 216. 


sification of the choroid,223. 


ciliary body, 193. 
a of ethmoidal sinus,882. 


of frontal sinus, 382. 
of maxillary sinus, 382. 


of selera, 147. 
of sphenoidal fissure, 382. 


Oxide of zinc, 30. 
Palpebral coloboma, 28. 
fissure, 24. 


Panas’ operation for ptosis, 474. 


Pannus, 91. 
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Panophthalmitis, 74, 216, 297. 
Papilla, anemia of, 332. 
colloid bodies in, 351. 
cupping of, physiological,19, 
228, 278, 324. 
hemorrhage in, 334. 
hyaiine bodies in, 351. 
hyperemia, 332. 
optic, 20, 278, 290, 324. 
verrucosities, 351. 
Papille hypertrophied, 
junctiva, 68. 
lachrymal, 55. 
Papillitic atrophy, 845. 
Papillitis, 885. 
Papilloma of cornea, 138. 
Papillo-retinitis, 197, 300. 
Papullous iritis, 170. 
Paracentesis of cornea, 79, 120, 
488. 
Paralactic movement for locat- 
ing opacities, 462, 463. 
Paralysis, associated, 395, 401. 
ocular, 394, 395, 401. 
congenital, 399. 
differential diagnosis,395. 
external rectus, 393. 
inferior oblique, 394. 
inferior rectus, 394. 
internal rectus, 893. 
nuclear, ocular, 400. 
ocular H 394, 395, 01g, 


of con- 


of the sympathetic, 223 OF 
of the third pair, 39Q Q 


superior oblique, N 

superior rectus s! 
Parenchymatous iG) 167, 170. 

keratitis, 2 
bed, 132. 


circu 
ALAN À , 293. 
Partia omy, 522. 
Perit INS gon Jonen As 


Pa iliaris retinæ, 274, 278. 


-ars iridica retinee, 274, 278 

optica retin, 274. 
Partial cataract, 244. 

color blindness, 358. 

fugacious amaurosis, 567. 
Pectinate ligament, 142, 189. 
Pediculi pubis, 43. 
Pemphigus, 102. 

of conjunctiva, 102. 
Perforating ulcers of cornea, 74, 

8, 118, 122, 214. 
Pericorneal injection, 162, 
Perimeter, 429, 
Perineuritis, 344. 
Periodic strabismus, 392. 
Periodical iritis, 171. 
Periostitis, 375. 
Peripheral vision 346. 
Peritomy, 487. 
Perivasculitis, 282. 
- of retinal vessels, 282. 

Pernicious anemia, 822. 


Persistent hyaloid Leh 273. 
Persistent purit nembrane, 
156. 


Phlebectas inæ, 282. 
Phlegn ms yelids, 37. 

i Q” 377. 
Phil kgn) ous dacryocystitis, 62. 


A pallida, 87. 
© yetenular conjunctivitis, 8d. 
164. 
keratitis, 111. 
kerato-conjunctivitis.111. 
Phosphorus poisoning, 315. 
Photophobia, 66. 
Photopsies, 295, 312. 
Phthiriasis ciliorum, 48. 
Phthisis bulbi, 191, 216. 
essential, 223. 
Physiological cup, 19, 228, 
324. 
Phytolacca, 34, 39. 
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| 

| 

| ina, 307. 

| retinitis, 280, 807. 
Pinguecula, 96. 

| Pink eye, 69. 

i Plastic choroiditis, 208. 
| conjunctivitis, 81. 
| cyclitis, 190. 

| iritis, 167. 

| Plexus, iridian, 154. 

| Pneumonia, 171, 215. 


Poisoning, arsenical, 86. 


| meat, 359. 

i phosphorus, 815. 

| ptomaine, 859. 

| rhus, 80. 

Point of reversal, 435. 
| 


Poliosis, 53. 
Polycoria, 156. 
Porus opticus, 139. 


Posterior chamber, 152. 
sclerotomy, 494. 
synechiæ, 146, 160. 
bichromate, 179. 
chlorate, 815. 
iodide, 176. 177. 


Poultice, 70, 
Power of accommod 


Presbyopia, 1 


| NOS, 347. 
| cataract, 244. 


Pigmentation of sclera, 148. 
Pigmentary degeneration of ret- 


epithelial growth of 
ciliary body, 198. 
glaucoma, 225, 230, 232. 


position of eyeball, 390. 
Prism tests, 397. 
Processes, ciliary, 188. 
Progressive atrophy, 347. 

cataract, 245, 
Proliferating A 305. 
Proptosis, 21, 374. 
Protusion, 21, 350, 374. 

of eyeball, 21, 350, 374. 
Pseudo-glioma, 2 

membranous conjunctivitis, 


Pterygium, 95. 
operation, 484. 


Polar cataract, 246, 260. Ptomaine poisoning, 359. 


congenital, 28, t9 
qpertelens)i ra 
Puerperal fe RN 
a ee ied ex 


Positive scotoma, 208, 320, 364. 


Nalo 380. 
or vessels, 228, 
alan 26, 55. 
Pacaract 249. 260. 


polar cataract, 207, 247. 
staphyloma, 214, 446. 


Post-papillitie atrophy, 348. 
Potassii arsenitis liquor, 178. hehe ang 167, 172, 


superficial, 132. 


Punctum proximum, 422. 
remotum, 422 

Pupil, 13, 152. 

i Pregnancy, 302, LA) contracted, 13. 

| Preliminary, riles, 514. 

4 dilator of, 154. 

exclusion of, 161, 166. 
in convergence, 

Pupil in glaucoma, 13, 

in iritis, 13. 


trophy of optic nerve, 
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Pupil, occulsion of, 147, 161. 
size of, 154. 


unequal size of, 13, 14, 345, 


347. 


Pupillary membrane, persistent, 


156. 
reaction, 366. 

Purulent choroiditis, 208, 214. 
conjunctivitis, 72, 78. 
eyclitis, 190, 191 
keratitis, 115. 
inflammation of vitreous, 


264. 


or suppurating hyalitis,264. 


iritis, 171. 
retinitis, 297. 
ulcer of cornea, 114. 
Pustular keratitis, 111. 
ophthalmia, 86. 
Pyemia, 171, 214. 
Pyramidal cataract, 74, 246. 
Quiet iritis, 160, 166. 
Quinine, 177, 357. 
Rachitis, 127. 
Range of accommodation, 424. 
table of, 15. 
Raphanie cataract 256. 
Reaction, pupillary, 366. 
Recti muscles, exercise of, 409. 
Recurrent fever, 171. 
iritis, 168. 
Red vision, 3638. 
Reflection of light, 432. 


Reflex amblyopia, 355. ey 


Refraction, 414. N 


Refractive errors 3©) 
Regular astigmatispr 437, 448, 
450. 
contracti f field of vision, 


364. 
RelapsingNXgyphilitic retinitis, 


Rela j scotoma, 364. 


RA disease, 36, 300, 308. 


| Renal retinitis, 300. 


Reparative ulcer of cornea, 115 


| Reticulated vision, 295. 


Retina, acquired anomalies of 
vessels, 281. 
anemia of, 284. 
anesthesia of, 367, 287. 
anatomy. 8, 274. 
anomalies, concen: 2 79. 
anomalous distribution of 
vessels, 280. 
apoplexy of, 313. 
arterial pressure pulse, 290, 
pulsation, 288, 331. 
arteries of,.20, 189, 278. 
arterio-venous aneurism, 
282. 
asthenopia of, 287. 
atrophy of, 291. 
blood vessels, 278. 
pulsation of, 228, 
central artery, 20, 139, 278. 
embolism, 315. 
gs N of, 283,881 
osis of, 816. 
vein, yoke osis of, 317. 
char from sun light,819 


co na of, 279. 


AJr of, 20. 
C)ienital anomalies, 279. 


cysticercus, 272. 

cysts of, 279. 

detachment of, 150, 219, 309, 
319. 

diseases, 281. 

edema of, 292. 

glioma of, 219, 280, 320. 

glio-fibroma, 321. 

hemorrhages, 290, 3138, 314. 

hyperemia, 283. 

hyperesthesia, 285. 

irritation of, 285. 

ischemia of, 285. 


Retina, phlebectasis of, 282. 


pigmentary degeneration, 
307. 


pulsation of arteries,283,331. | 


of veins, 331. 
rupture, 319. 
syphilitic arteritis, 296. 
veins of, 20, 278. 
Retinal anesthesia, 287, 367. 
aneurisms, 282. 
artery, 278. 
embolism of, 315. 
pulsation of, 283, 381. 
thrombosis of, 316. 
asthenopia, 287. 
atrophy, 291, 345. 
changes, senile, 280. 
hemorrhages, 313, 314. 
hemorrhage from burns, 314 
hyperesthesia, 285. 
irritation, 285. 
miliary aneurisms, 282. 
symptoms from trauma- 
tisms, 318. 
vein, 20, 278. 
thrombosis, 317. 
veins, dilatation of, 282. 
vessels. arterio-sclerosis of, 
283. 
change in walls of, 282, 
283, 307, 313. 
perivasculitis of. 282. 
aneurisms of, 282. 
pulsation of, 228, 331 
Retinitie and a. 
phy, 348. 
Retinitis, 128, 289. A 
anomalous tyes, %08. 


albuminu rig 300. 
hemi ic. 301. 


NEN 
+ 


KGI 
ww 
an, 
— 
pi 


ENN liabetic, 303 
ciN) te, 306. 


— ic, 308. 


560 INDEX. 


| Retinitis,shemorrhagic, 3038. 


arteritis, 2$ 
i chorio, 294. 


{ 


typical, 303 
diagnosis of, 291. 
diffuse, 292. 

syphilitic, 295. 
electric, 319. 
hemorrhagic, 298, 301. 
albuminuric, 800, 301. 
hyperplastic, 305. 
hyperplastic hemorrhagic, 

305. 
leucocythemic, 304. 
leukemic, 304. 
neuritic albuminurie, 301. 
parenchymatous, 289, 295 
pigmentosa, 280, 307. 
prognosis, 292. 
proliferating, 305. 
punctate, 306. 
purulent, 297. 
relapsing syphilitic, 296. 
renal, 300. 
secondary, 207. S\ 
serous, 289, RL 
simplex, 290) 
solar, = 
striate 6 
fe O , 290. 
itic. 294. 
296. 
chorio-central circum- 
scribed, 295. 
chorio-diffuse, 294. 
chorio-disseminated ,295 
diffuse, 295. 
hemorrhagic, 296. 
relapsing, 296. 
Retino-choroid itis, 207, 209. 


Retinoscopy, 435. 


Retro-bulbar neuritis, 341, 342. 


acute, 3438. 
Rheumatic iritis, 168. 
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Rheumatism, 49, 71, 127, 142, 145, 
339. 

Rhinitis, 85. 
Rhodopsin, 275. 
Rhus poisoniug, 30. 

tox, 176. 
Ribbon-like keratitis, 1338. 
Ring ulcer, marginal of cornea, 

117. 
Rodent ulcer, 33, 117. 
of cornea, 117. 
of eyelid, 33. 

Rupture of choroid, 150, 221. 

of retina, 319, 

of sciera, 148. 
Sac lachrymal, 26, 55. 
Seemisch’s section, 490. 
Salicylic acid, 80, 34, 35, 357. 
Salts of lead, 857. 
Santonine, 357. 
Sarcina alba, 468. 
Sarcoma of choroid, 216, 


of ciliary body, 193. 

of conjunctiva, 104. 

of cornea, 138. 

of eyelids, 51. 

of iris, 184. 

of sclera, 147, 
Scalds of eyelids, 50. 


Scarlet fever, 82, 88 85, 116, 214, 
802, 256,. 

Sclera, abscess, 148, 
acute. hyperemia, 143, 
anatomy, 8, 139. S 
anterior staphylon NO 
carcinoma, 147, A 
diseases, 139-{51 
enchondron 
fibroma of 


fo R se 148. 
FANN r, 148. 
oS ons, 492, 
S ma, 147. 
~ 


Sclera, pigmentation, 148, 


rupture of, 148. 

sarcoma of, 147. 

staphyloma of, 144, 146, 

tumors, 147. 

ulcers of, 148. 

wounds, 148. 
Scleral staphyloma, 144, 146. 
Scleritis, 142, 145, 

anterior, 142, 144, 145. 

periodice fugax, 148. 

scrofulous, 145. 
Sclero-choroiditis, 207. 
Serofulous conjunctivitis, 85. 

iritis, 168. 

keratitis, 111, 126. 

scleritis, 145. 
Seclero-kerato-iritis, 145. 
Sclerophthalmus, 110. 
Sclerosing of cornea, 133. 
Sclerosis arterial,283,317,318.334 

of cornea, 110. 

of spinal cord, 34& 

of vessels of &Qròd, 212. 
Seleratico-chorgpyt is, 214, 
Sclerotomy, r 494. 
Scopolami 
Sc LIN 14. 


o ulei 364. 
flickering, 367. 


(> EA 864. 


negative, 213, 364, 
positive, 208, 320, 364. 
relative, 364. 
Scrofula, 81, 85,90, 127,145,210. 
Sebaceous oye z orbit, 381 
Second sight, 2 


Secondary A of the optie 
nerve, 345, 348. 
cataract, 244, 250. 
deviation, 393. 
glaucoma, 128, 173, 194, 225, 


“DD, 


Secondary iritis, 172. 
position of eyeball, 390. 
retinitis, 207. 
Semilunar folds, 107. 
Senile areolar atrophy of the cho- 
| roid, 212. 
cataract, 245. 
| 4 changes of retina, 280. | 
| guttate choroiditis, 212. | 
| Septicemia, 171. 
| Septum orbitale, 27. 
Serous, choroiditis, 208. 
cyclitis, 140, 172, 191, 235. 
cyst of orbit, 381. 
cysts of iris, 183. 
| iritis, 172, 197. 
retinitis, 289, 292. 
| Serpiginous ulcer of cornea, 115 
| Shadow test, 435. 
Shallow ulcer of cornea, 115. 
| Shield, Buller’s, 81. 
Silver nitrate, 857. 
Simple conjunctivitis, 163. 
eyclitis, 190. 
hyperopic astigmatism. 450. 
myopic astigmatism, 450, 
retinitis, 292. 
ulcer of cornea, 114. 
Simulated amblyopia, 360. 
blindness, 360. 
myopic astigmatism, 452, 
| Sinus, cavernous, emer 


| 380. 
i frontal, diseases o SH 
| ; 435. 


Skiascopy, 

| Slitting the canal NY 525 
| Sloughing ulcer Gite cornea, 
115, 214 


Small cent 
nea, 


Xer of the cor- 


| ENS f lids, 35. 
| Snel tests, 14, 423 
If a -blindness, 362. 
| 

S 
O | 


562 INDEX. 


Sodium hyposulphite, 31. 
Soft cataract, 255, 259. 
Solar retinitis, 319. 
Sparkling synchisis, 270. 
Spasm of accommodation, 441. 
Spastic strabismus, 405. 
Sphincter iridis and pupille, 154 
Spinal cord,atrophy of, 346, 347. 
sclerosis, 348. 
Spongy iritis, 167, 
Spontaneous hemorrhage in vit- 
reous, 270. 
Spring conjunctivitis, 87. 
Squint, 392. 
Staphylococcus pyogenes au- 
reus, 468. 
Staphyloma, congenital of cor- 
nea, 110. 
corneal, 74, 110, 122, 491. 
operations, 491. 
posterior, 214, 446. 
sclera, 146, 214, 446. 
Stationary cataract, 247, 249. 
Stearate of zine apound, 30. 
Stellar cataro} 9. 
Stellate ¢ , 247. 
n 2 goiter, 385. 


Stellws 
Stevens \Sbenopeic lens, 407. 
Se us, 392. 
ernating, 392. 
x comitant, 402. 
divergent, 405, 
concomitant, 402. 
constant, 392, 402. 
convergent, 392. 
deorsumvergens, 393, 394. 
divergent, 392. 
comitant, 405. 
constant, 405. 
downward, 393. 
intermittent, 392, 
non-comitant, 402, 
periodic, 392. 


th 
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Strabismus, spastic, 405. 
sursumvergens, 394. 
upward, 3938. 

Stramonium, 357. 

Streptococcus pyogenes, 468. 

Striated retinitis, 306. 

Strophanthus, 271. 

Strumous conjunctivitis, 85. 
keratitis, 111, 126. 

Stye, 38. 

Sub-acute conjunctivitis, 98. 

iritis, 165, 167, 
primary glaucoma, 231. 

Subretinal eysticercus, 272, 322. 

Suction method, 507. 

Sulphate of atropine, 175. 
of eserine, 1138, 118. 

Superficial choroiditis, 208. 

Superior oblique, 370, 390. 

paralysis of, 394. 
rectus, 370, 390. 
paralysis of, 393. 

Suppuration of vitreous, 264. 

Suppurative choroiditis. 214. 
or purulent hyalitis, 264. 

Sursumduction, 409. 

Sursumvergens, 394. 

Symblepharon, 46, 84,91,102,103, 

485. 
Sympathetic choroido-retinitis, 
197. 
inflammation, 195, 197. 
irido-cyclitis, 147. 
iritis, 172. 
irritation, 195, 196 Q 
neurosis, 196. N 
ophthalmia, 1 O 

Symtomatic catarè 244. 

iritis, 160°) 


aSa imbal- 


insufigioncy, 411. 
N 269. 


Synchisis, scintillans, 270. 
Syndectomy, 487. 
Synechia, anterior, 121, 122. 
posterior, 146, 160. 
total 161. 
Synovitis, 75. 
Syphilitic arteritis of retina, 
296. 
chorio-retinitis, 294. 
central circum- 
scribed, 295. 
diffuse, 294. 
disseminated, 295. 
conjunctivitis, 101, 
hemorrhagic retinitis, 296. 
keratitis, 126. 
parenchymatous iritis, 170. 
plastic iritis, 167. 
retinitis, 294. 
diffuse, 295. 
hemorrhagic, 296. 
relapsing. 296. 
Sy philis, 39, 49, 127, 145, 210 339, 
inherited, 126 gos 
of conj iment 


Tabetic atrop 
as xo) es Sion of depth of 
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Tabl Sein 15. 
2 st, 39. 
imor, 39. 


S sitis, 38. 
arsorrhaphy, 476. 


Tarsus, 27. 

enchondroma of, 51. 
Tattooing of cornea, 492. 
Teeth, 121. 

defective, 48. 

Hutchinson’s 128. 


Telangiectatic sarcomas of cho- 


roid, 219. 
Temporal hemianopsia, 330. 
Tenonitis, 379. 
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Tenon’s capsule, 371. 
advancement of, 524. 

Tenotomy, 520-522. 

graduated, 522. 

partial, 522, 
Tension, 20, 190, 225. 
Test, Harlan’s, 360. 

Javal’s, 360. 

letters, Welz’s, 361. 
Theories of myopia, 445. 


Thrombosis central retinal arte- 


ry, 316. 


of cavernous sinus, 380. 
of orbital veins, 216. 
| Thuja, 84. 
Tobacco, 857, 
amblyopia, 358. 
Tonometer, 21. 
| Total cataract, 349. 
color-blindness, 358. 
hyperopia, 442. 
ophthalmoplegia, 395. 
synechia, 161. 
Toxic amblyopia, 341, 357. 
conjunctivitis, 99. 
| Trachoma, 90. 
acute, 90, 91. 
chronic, 90, 92. 
expression of, 486. 
follicular, 88. 
operative procedures, 486. 


Tract, optic, 327. 

Transient astigmatism, 3 S) 
Transverse calcareous 153 
| Traumatic amblyopja 
| anesthesia, a) 


q cataract, 
choroidi£ 


ð, 355. 


ke A js, 135. 
l NN iis, 186. 
| gags i 158, 244, 
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Trial case, 439. 
Trichiasis, 44, 477,478. 
Trichinosis 36. 
Trichosis caruncule, 106. 
Tubercular iritis, 183. 
Tubercle of choroid, 220. 

of iris, 183. 
Tuberculosis, 184. 

of conjunctiva, 101. 
Tumors, brain, 3388. 

dermoid of cornea, 188. 

in cavities adjacent to orbit, 

882. 

lachrymal gland, 59. 

of choroid, 216. 

of ciliary body, 193. 

of conjunctiva, 103, 104. 

of cornea, 188. 

of iris, 188. 

of orbit, 380. 

of sclera, 147. 

optic nerve, 350. 

periosteal of < t, 381. 
Tarsal, 39. 
Typhoid E TX, 215. 
Typhus fev rA 
aypa dé tic retinitis, 803. 
of the cornea, 70, 78, 


l4. 
annular, 117. 
circular, 117. 
creeping, 115. 
deep, 114. 
dentritic, 117. 
excavated, 115. 
exhaustion, 117. 
indolent, 114. 
infecting, 115. 
Jacob’s, 117. 
marginal ring, 117. 
perforating, 74. 78, 214, 


ae of cornea, 78, 74, 78, 118, 
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| Ulcers of cornea, results of, 122. |] Vision, color field of, 430. 
I purulent, 114. direct, 429. 
reparative, 115. disturbances of, 229, 
ring, 117. false projection of, 396. 
rodent, 117. functional disturbance of, 
serpiginous, 115. 288. 
shallow, 115. peripheral, 346. 
< simple, 114. iridescent, 229. 
sloughing, 115, 214. red, 863. 
small central, 114. yellow, 363. 
treatment, 11%. Visual acuteness, oracuity, 14, 
of eyelids, Jacob’s, 88. 422. 
of sclera, 148. changes in, 291. 
Unequal size of pupils,18,14,845. axis, 424. 
Upward strabismus, 398, field, 429. 
Uremic amaurosis, 356. amblyopia of, 864, 287, 
> amblyopia, 356. 367. 
| Uterine affections, 339. binocular, 430. . 
| Uvea, congenital ectropion of, contraction of, 208, 229, 
| 157, 182. 291, 364. 
! Uveal tract, 158. false projection of, 396. 
Valve, Hasner’s, 56, in retinitis, 291. 
Variola, 122, 214. line, 424. 
of eyelids, 85. purple, 275. 
i Varix, aneurismal, 883. Visus reticulatu Ə. 
4 Vasa preretinalia neoplastica, | Vitreous, 8, 1Z6N¢65. 
281. blooded formation in, 
Vascular keratitis, 125. ‘ 
Vein, central retinal, 20, 278. rine in, 264, 270. 


pulsation of, 381. etreus in, 272. 
thrombosis of, 317. detachment of, 269, 273, 


of retina, 20, 278. diseases, 264. 
| orbital,thrombosis of, 216. entozoa, 272. 
| Veratrum viride, 80. filaria, 272. 


Verrucosities of papill foreign bodies, 272. 
Vertical meridian, 690 hemorrhage into, 270. 


Vernal catarrh, 87, Ni fluidity, 265, 269. 


plane, 390. injuries of, 270. 
F Vision, acuity 6, 422, liquefaction of, 265, 269, 
changes iy 1. opacities 146,193, 194,207,209, 
cour wee d of, 288. 265, 267, 269, 294. 
r field, 430. purulent inflammation of, 
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Vitreous, spontaneous hemor- | Xanthoma of the eyelid, 51. 


rhage in, 270. 
suppuration of, 264. 


Von Graefe’s sign in goitre,385. 


Warts on the eyelids, 35. 
Welz’s test, 361. 
Wernicke’s symptom, 367. 
Whooping cough, 85, 96. 
Wounds of choroid, 221. 


Wounds of conjunctiva, 105. 


of cornea, 137. 
of sclera, 148. 


Xanthelasma of the eyelid, 51. 


INDEX, 


Xanthopsia, 363. 
Xerotice keratitis, 122. 
Xerophthalmia, 99. 
Xerosis, 99. 
of conjunctiva, 99. 
Yellow spot, 277. 
vision, 363. 
Zine oxide, 30. 
Zone, circumcorneal, 162. 
peripheral, 162. 
Zonular cataract, 247. 
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ECLECTIC MANUAL No. J. 

A Syllabus of Eclectic Materia Medica and Ther- 
apeutics. By FREDERICK J. Locks, M. D., Dean 
and Professor of Materia Medica in the Eclectic 
Medical Institute, Cincinnati. 12mo., 461 pages, 
cloth, $2.50. 


ECLECTIC MANUAL No. 2. 


On the Use of Medicated Inhalations. By the 
late Joun M. Scupper, M. D., with an Appendix 
on Diseases of the Nose and Throat, by Wm. BYRD 
Scupprr, M. D. 12mo., 159 pages, 75c. 


ECLECTIC MANUAL No. 3. 


A Compendium of the Practice of Medicine, ac- 
cording to the doctrines of Specific Medication. 


By Lyman Watkins, M. D., Professor of Physiol- 
ogy in the Eclectic Medical Institute, Ciytagnati. 


12mo., 460 pages, cloth, $2.50. È 
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Diseases of the Eye. By a. Fourz, M. D. 
Prof. of Dis. of the Eye, į Aclectic Medical 


Institute, Cincinnati, Q. mo, 566 pages, fully 

illustrated, cloth, $2.5 

A complete manual on t ibject for the use of students 
and practitioners@phis is the first work on this subject 
which gives paN feflar attention to the treatment of 
diseases of #® by Eclectic medication. 


A comple ge price list of these and other Eclectic 
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Annual of Eclectic Medicine and Surgery, by Jonn 
V. Stevens, M. D., Vol. VIII, years 1897-1898, 
8vo., 588 pp., cloth, $2.00. 

Eclectic Materia Medica and Therapeutics, by Fiv- 
LEY ELLINGwooD, M. D., Royal octavo, 706 
vp., price, cloth, $5.00; sheep, $6.00. 

Deformities, by Epwarp J. Farnum, M. D., Royal 
octavo, 554 pp., 208 illustrations, enameled 
paper, cloth binding, price, $5.00. 

American Dispensatory (King), by Harvey W. 
FELTER, M. D., and Jonn Uri Luioyp, Ph. M. 
New edition. Entirely rewritten and enlarged. 
Two-volume edition, royal octavo, each vol- 
ume containing over 950 pp., with complete 
indices. Both volumes now ready. Price, 
cloth, $4.50 per volume; sheep, $5.00 per vol- 
ume, postpaid. 

Diseases of the Eye, by Kent O. Foutz, M. D., 


$2.50. 
Stringtown on the Pike, by Jonn Uri LLOYD 


cloth, $1.50. 
A character study of the people of Northe entucky. 


It embraces the superstitions, methods, un hese peo- 
ple, and is most reliable ia the study of Wan emotions 
and methods. Fully illustrated w ravings of the 


people of ‘‘Stringtown on the ig ge T. Soule Smith 
e 


12mo, 566 pp., fully illustrated, price, RS 


of Lexington, the best writer in > State, remarks: “No 

such vivid landscape painting entucky seasons and 

Kentucky scenery is to be f (“an in any book. The book is 

a drama of teal life unc i1ditions which necessarily 

make it dramatic.” Or of “The as Idea” says: 
of dialect study.’ 


“The story is a ma 
Any of these Orn Postpaid on Receipt of Price. 


THE DDER BROTHERS CO. 
3 O Medical Publishers, 
100R Em Street, Cincinnati, Ohio. 


\S 


ECLECTIC MEDICAL BOOKS 


All of the books below are listed at strictly net prices. 
BEACH, American Practice, 8vo, 873 pp., sheep.......-....0-.00-00 $4 50 
COOPER, WM. COLBY, “Tethered Truants,” 12mo., 199 pp., cloth... 1 00 
ELLINGWOOD, Annual of Eclectic Med. and Sur., 1890, 1891, cl., Cah 2 00 


do. “ Mat. Med. and Ther., 8vo., 706 pp., cloth, $5.00, ekeep 6 00 
FARNUM, Orthopedic Surgery, 8vo, 554 pp., cloth................. 5 00 
FOLTZ, Diseases of the Eye, 12mo, 566 pp., cloth .................- 2 50 
GOSS, The Practice of Medicine, 8vo., 569 pp., cloth................. 1 50 
HOWE, Fractures and Dislocations, 8vo, 426 pp., cloth, $1.50, sheep. 2 00 

do. Operative Gynecology, 8vo, 360 pp., sheep............. c. 4 00 
do. Conversations on Animal Life, 863 pp., cloth............... 1 50 
KING, Family Physician, 8vo, 1042-pp., morocco...............2.+-.- 6 50 
do. Amer. Dispensatory, (Felter-Lloyd), 2 vols.,each, cl. $4.50; sh. 5 00 
do. Chronic Diseases, 8vo, 1700 pp., sheep onn Ere aee 8 50 
do, Eelectic Obstetrics, 8vo, 757 PPa sheep -rroen veces aces 5 50 
do. Diseases of Women, 8vo, 366 pp., cloth, $1.50; sheep......... 2 00 
LLOYD, The Chemistry of Medicines, 451 pp., 12mo, cl. $2.75; sheep 3 25 
SO. Etidorhpa, 8vo, illustrated, 362 pp., cloth...... AE SKE ters 2 00 
do. The Right Side of the Car, paper, 50 cents, cloth........... 1 00 
do. Strnetown- onthe- Pike Clothe aeaa a ane 1 50 
LOCKE-FELTER, Materia Medica, 12mo, 500 pp., cloth ............ 2 50 . 
MERRELL, Materia Medica and Pharmacy, 8vo, 512 pp., cloth...... 4 00 


SCUDDER, J. K., Annual of Eclectic Medicine & eo 1900,cl. 2 00 
SCUDDER, J. M., Eclectic Prac. of Med., 8vo, 816 pp 50, sheep 5 00 
do. Principles of Medicine, 8vo, 350 pp., ios .50 ; sheep.. 2 00 
do. Diseases of Children, 8vo, 486 pp., cla 00; sheep.... 3 00 


do. Diseases of Women, 8vo, 534 pp., clgt¥$2.75 ; sheep...... 3 50 
do. Specific Medication, 12mo, 482 pRASMoth................ 2 00 
do. Speciffe Diagnosis, 12mo, 38 Cloth cif. is ames 1 50 
do. Mat. Medica and Therape thoes, 748 pp., cl., $4., sheep 4 50 
do. Medicated Inhalations, La 125. Dp.) elot anen es AA 75 


do. - Reproductive Organs & Nénereal, 8vo, 393 pp.,cl.$1.50 ;sh. 2 00 
do. Eclec.FamilyPhysig Svo, 900 pp., cl. $3., sh.$4.,halfmor. 5 00 
STEVENS, AnnualEclec.Me Gy, 94,5, 96,97, 2 2 00 


‘WEBSTER, Dynamical erapeutices, 8vo, 984 pp., cl., $5., half Rus. 6 00 
do. The Prin@ipyés of Medicine, 8vo, 168 pp., cloth EENT 1 50 
do. Eclectjg Medical Practice, Vol. I, 8vo, 533 pp., cloth..... 3 25 
do. “O ne tf Vol. II, ready January, 1901....... 


WATKINS, Dynan ractice of Medicine, 12mo, 460 pp., cl. 2 50 ` 


WINTERM O, King’s Eclectic Obstetrics, 8vo, 757 pp., sheep.... 5 50 


ok on this list will be sent, post-paid, on receipt of price, by 


THÀ$CUDDER BROTHERS COMPANY, 


MEDICAL PUBLISHERS AND BOOKSELLERS, 
oS PLUM STREET, CINCINNATI, OHIO. 
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